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ABSTRACT 


A  Phase  D  engineering  flight  test  of  the  U11-1U  helicopter 
equipped  with  the  Model  540  rotor  system  was  conducted  by  the 
U.  S.  Army  Aviation  Test  Activity  (USAAVNTA) .  Objectives  of  the 
test  were  to  determine  the  airworthiness  and  to  define  the  per¬ 
formance  characteristics  and  fiying  qualities  of  the  helicopter. 
Test  results,  where  appropriate,  were  compared  with  previous  test 
results  of  the  standard  UI1-1B.  Tests  were  conducted  at  F.dwards 
Air  Force  Base,  California,  and  at  remote  test  sites  in  Calif¬ 
ornia  and  Colorado  from  19  May  1965  through  30  April  1966.  Total 
aircraft  flight  time  totaled  336.50  hours.  Quantitative  heli¬ 
copter  performance  was  defined  for  hovering,  takeoff,  climb, 
level  flight,  and  autorotation.  Stability  and  control  character¬ 
istics  were  investigated  for  varied  conditions  of  altitude,  air¬ 
speed,  centcr-of-gravity  location,  and  gross  weight.  Correction 
of  the  self-excited,  self-sustaining  pylon  motion  encountered  or 
determination  of  its  effect  upon  component  stress  and  life  is 
necessary  to  resolve  the  safety-of-f light  implications  of  this 
deficiency.  Correction  of  the  shortcomings  listed  in  this  report 
would  result  in  improved  mission  performance  of  the  U1I-1B  equipped 
with  the  Model  540  rotor  system. 


FOREWORD 


The  U.  S.  Army  Test  and  Evaluation  Command  (USATECOM) 
assigned  to  the  U.  S.  Army  Aviation  Test  Activity  (USAAVNTA) 
responsibility  for  preparing  test  plan,  coordinating  with 
the  U.  S.  Army  Aviation  Test  Board,  executing  test,  and  sub¬ 
mitting  final  report. 
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1.1  BACKGROUND 

1.1.1  In  October  1963,  the  contractor  proposed  a  20-hour  flight 
evaluation  of  the  540  "Door  Hinge"  Rotor  System  at  no  cost  to  the 
Government.  In  response  to  request  by  the  Office  of  the  Chief  of 
Research  and  Development,  Department  of  the  Army,  in  November  1963, 
the  U.  S.  Army  Materiel  Command  (USAMC)  accepted  the  proposal  and 
assigned  the  flight  evaluation  to  USATECOM.  A  20-hour  flight  eval¬ 
uation  was  conducted  by  USAAVNTA  at  the  contractor's  facility  during 
the  period  8  January  1964  to  22  January  1964  using  a  modified  Model 
204B  helicopter.  Based  on  the  results  of  this  evaluation  (refer¬ 
ence  a,  appendix  VII,  "Military  Potential  Test  of  the  Model  540  'Door 
Hinge'  Rotor  System"),  the  contractor's  engineering  change  pro¬ 
posal  ECP-UH-1B-160  (reference  b)  was  procured  and  the  Model  540 
Rotor  System  became  standard  on  production  UH-1B  helicopters  be¬ 
ginning  in  August  1965. 

1.1.2  On  20  August  1964,  USATECOM  directed  USAAVNTA  to  conduct 
Phase  B  and  Phase  D  testing  of  the  UH-1B  helicopter  equipped  with 
the  Model  540  Rotor  System  (hereafter  in  this  report  referred  to 
as  the  UH-1B/S40)  in  compliance  with  the  request  by  the  Iroquois 
Project  Manager,  USAMC.  USATECOM  issued  amendments  to  test  direc¬ 
tive  on  3  November  1964  and  11  March  1965.  Test  plan  of  the  en¬ 
gineering  test,  Phase  B  and  Phase  U,  was  submitted  by  USAAVNTA  in 
January  1965  and  approved  by  USATECOM  on  18  February  1965. 

1.1.3  Phase  B  tests  were  conducted  at  the  contractor's  facilities 
from  26  February  1965  through  23  March  1965.  The  results  of  these 
tests  were  presented  in  reference  i.  Problem  areas  uncovered  in 
the  Phase  B  test  required  that  USAAVNTA  participate  in  the  con¬ 
tractor's  Phase  C  design  refinement  tests  to  evaluate  the  contrac¬ 
tor's  corrections. 

1.1.4  Phase  D  testing  was  conducted  from  19  May  1965  through  30 
April  1966.  Preliminary  results  were  given  to  the  contractor 
periodically  as  they  became  available.  This  report  presents  the 
final  results  of  Phase  D  testing. 

1.2  DESCRIPTION  OF  MATERIEL 

A  description  of  the  UH-1B/540  is  presented  in  appendix  V. 

1.3  TEST  OBJECTIVES 

The  objectives  of  this  test  were  to  determine  the  airworthi¬ 
ness  of  the  UH-1B/540  and  to  define  the  performance  characteris¬ 
tics  and  handling  qualities  of  the  aircraft. 
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1.4  SUMMARY  OF  RESULTS 


Listed  in  the  following  paragraphs  are  the  results  of  the 
tests.  These  results  are  in  addition  to  the  specific  quantita¬ 
tive  results  defining  the  performance  of  the  helicopter  during 
hover,  takeoff,  climb,  level  flight  and  autorotation.  A  more 
detailed  statement  of  test  results  is  contained  in  appendix  IV. 

1.4.1  A  condition  of  self-induced,  self-sustaining  pylon  motion 
was  exhibited  by  the  helicopter  in  powered  flight  in  calm  air. 
The  pylon  (main  transmission,  mast  and  rotor)  oscillated  later¬ 
ally  with  a  high  amplitude  at  a  frequency  of  2/3-cycle  per  main 
rotor  revolution  (per  rev).  The  cause  of  this  condition  was 

not  defined  and  its  effect  upon  component  life  is  not  known. 

1.4.2  Level  flight  performance  with  respect  to  maximum  air¬ 
speeds  available  was  excellent.  Maximum  airspeed  was  limited 
by  takeoff-rated  shaft  horsepower  available  for  nearly  all  con¬ 
ditions  of  gross  weight  and  density  altitude.  Compared  with 
standard  UH-1B  test  results,  the  increases  in  level-flight  air¬ 
speeds  were  approximately  15  to  35  knots  true  airspeed  (KTAS) 
at  density  altitudes  below  5000  feet. 

1.4.3  In  a  takeoff-rated  power  climb  at  light  gross  weight 
(less  than  approximately  7000  pounds)  with  a  forward  center 
of  gravity  (C.G.),  there  was  a  discontinuity  in  the  longi¬ 
tudinal  cyclic  stick-position  gradient.  A  change  in  airspeed 
of  only  5  knots  calibrated  airspeed  (KCAS)  required  a  change 
in  longitudinal  stick  position  of  1.3  inches,  resulting  in 

an  apparent  instability.  It  was  very  difficult  to  stabilize 
airspeed  at  light  gross  weight  near  the  airspeed  for  maximum 
rate  of  climb. 

1.4.4  Static  longitudinal  stability  characteristics  in  level 
flight  and  autorotation  were  satisfactory  for  most  conditions. 

In  coordinated  level  flight  (trim  curves) ,  longitudinal  cyclic 
stick  gradients  were  positive  for  all  conditions  tested  except 
for  the  normal  helicopter  stick  reversal  below  40  KCAS.  Ade¬ 
quate  control  margins  were  present  at  all  conditions  but,  near 
the  aft  C.G.  limit  of  158  inches,  the  forward  stick  position 
near  power-limit  airspeed  was  uncomfortable  for  an  average- 
size  pilot.  With  collective  fixed,  variation  of  airspeed 
about  a  129-KCAS  level  flight  trim  point  resulted  in  a  slightly 
negative  static  longitudinal  stick-position  gradient  at  an  aft 
C.G.  (137.6  inches) . 

1.4.5  The  collective  pitch-rotor  speed  gradient  was  small.  A 
large  change  in  rotor  speed  resulted  from  a  small  change  in  col- 
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lective  pitch.  This  characteristic,  along  with  RPM  lag  and  over¬ 
shoot  due  to  high  rotor  inertia,  resulted  in  difficulty  in  main¬ 
taining  a  selected  rotor  speed  during  autorotation. 

1.4.6  The  reaction  of  the  helicopter  to  a  throttle  chop  at 
speeds  above  approximately  100  KCAS  was  objectionable.  Follow¬ 
ing  the  throttle  chop  the  helicopter  would  pitch  down  and  roll 
left  abruptly. 

1.4.7  Dynamic  lateral-directional  stability  characteristics 
were  poor.  Following  a  lateral  or  a  directional  disturbance, 

a  persistent  "dutch  roil"  oscillation  developed.  In  turbulence 
this  characteristic  was  objectionable. 

1.4.8  The  pilot  was  required  to  "beep"  excessively  to  maintain 
approximately  constant  rotor  speed  during  power  changes  due  to 
poor  static  droop  compensation. 

1.4.9  Without  a  collective  pitch  position  indicator,  maximun 
takeoff  performance  and  stabilized  rotor  speed  in  autorotation 
were  difficult  to  obtain. 

1.4.10  It  was  difficult  to  achieve  a  stabilized  hover  at  skid 
heights  between  10  and  25  feet  due  to  random  disturbances  about 
all  three  axes.  This  condition  was  not  hazardous,  but  the  pilot 
should  be  aware  of  it  before  conducting  operations  requiring 
maximum  hovering  performance  and  precision  at  these  skid  heights. 

1.4.11  Rearward  flight  was  conducted  in  smooth  air  at  speeds 
up  to  32  KTAS;  however,  only  approximately  4-percent  aft  longi¬ 
tudinal  cyclic  stick  travel  remained  at  rearward  airspeeds  of 
more  than  11  KTAS.  Stick  position  stability  was  neutral  with 

4  percent  remaining  from  11  to  32  KTAS. 


1.5  CONCLUSIONS 

1.5.1  All  characteristics  of  UH-1B/540  were  considered  to  be 
satisfactory  with  the  following  exceptions: 

a.  Category  A.  Safety  of  Flight 

The  self-sustaining,  undamped  pylon  motion  at  2/3  per 
rev  had  an  unknown  effect  upon  component  stress  or  component  life 
(paragraph  2.4.3). 
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b .  Category  B.  Mandatory  Correction  for  Satisfactory  Mission 
Performance 


There  were  no  aircraft  characteristics  in  this  category. 

c.  Category  C.  Desirable  Corrections  for  Improved  Mission 
Performance 


(1)  The  static  longitudinal  cyclic  stick-position  gra¬ 
dient  in  a  takeoff-rated  power  climb  at  light  gross  weight  with  a 
forward  C.G.  was  unsatisfactory  near  the  airspeed  for  maximum  rate 
of  climb  (paragraph  2. 3. 1.2). 

(2)  The  collective-fixed  static  longitudinal  stability 
was  negative  near  power-limit  maximum  airspeed  in  level  flight  with 
an  aft  C.G.  of  137.6  inches.  At  the  same  condition,  the  extremely 
forward  longitudinal  cyclic  stick  position  required  an  uncomfort¬ 
ably  long  reach  by  the  pilot  (paragraphs  2. 3. 1.1  and  2. 3. 1.3). 

(3)  The  collective  pitch-rotor  speed  gradient  in  auto¬ 
rotation  was  small,  resulting  in  difficulty  in  stabilizing  rotor 
speed  during  autorotation  (paragraph  2. 2. 5. 3). 

(4)  The  reaction  of  the  helicopter  to  a  throttle  chop 
at  high  speed  was  objectionable  due  to  an  abrupt  nose-down  pitch 
and  left  roll  (paragraph  2.3.6). 

(5)  A  "dutch  roll"  oscillation  was  present  at  most 
flight  conditions  due  to  poor  dynamic  lateral-directional  stability 
characteristics  (paragraph  2.5.5). 

(6)  The  static  droop  characteristics  of  the  test  hel¬ 
icopter  were  unsatisfactory  (paragraph  2.4.2). 

(7)  A  collective  pitch  position  indicator  was  very 
helpful  in  obtaining  maximum  takeoff  performance  and  in  estab¬ 
lishing  stabilized  rotor  speed  during  autorotation  (paragraphs 
2. 2. 2. 4,  2. 2. 5. 3). 

(8)  It  was  difficult  to  achieve  a  stabilized  hover 
at  skid  heights  between  10  and  25  feet  (paragraph  2. 2. 1.5). 

1.5.2  The  following  characteristic  of  the  UiI-lB/540  enhances 
its  mission  capability: 

The  level  flight  maximum  airspeed  preformance  of  the  Uil- 
1B/540  was  excellent  (paragraph  2. 2. 4. 2). 


1.6  RECOMMENDATIONS 


a .  Category  A.  Safety  of  Flight 


(1)  The  self-excited,  undamped  pylon  motion  should  be 
eliminated  or  its  effect  upon  component  stress  or  life  should  be 
defined  (paragraph  2.4.3). 

b .  Category  C.  Desirable  Corrections  for  Improved  Mission 
Performance 


(1)  The  static  longitudinal  cyclic  stick  gradient  dis¬ 
continuity  in  a  takeoff-rated  power  climb  at  light  gross  weight 
and  forward  C.G.  should  be  eliminated.  If  this  characteristic 
is  not  eliminated,  a  note  should  be  placed  in  the  operator's 
manual  indicating  that,  under  these  conditions,  a  climb  should 
be  conducted  at  approximately  10  KCAS  above  the  airspeed  for 
maximum  rate  of  climb  when  visual  horizon  reference  is  restricted 
(paragraph  2. 2. 3. 3). 

(2)  The  maximum  aft  C.G.  limit  should  be  changed  to 
station  135  (paragraphs  2. 3. 1.1,  2. 5. 1.3,  2. 2. 4. 4). 

(3)  Collective  pitch-rotor  speed  gradients  in  auto¬ 
rotation  should  be  increased  (paragraph  2. 2. 5. 3). 

(4)  The  reaction  of  the  helicopter  following  a  high¬ 
speed  throttle  chop  should  be  improved  (paragraph  2.5.6). 

(5)  Static  rotor-speed  droop  with  power  changes  should 
be  reduced  (paragraph  2.4.2). 

(6)  A  collective  pitch  position  indicator  should  be 
incorporated  as  standard  cockpit  instrumentation  (paragraphs 
2. 2. 2. 4,  2. 2. 5. 3). 

(7)  A  note  should  be  placed  in  the  operator's  manual 
to  the  effect  that,  in  a  hover,  stabilizing  at  skid  heights 
from  10  to  25  feet  is  difficult.  Although  not  hazardous,  this 
characteristic  should  be  considered  during  operations  requiring 
maximum  hover  performance  and  precision  at  these  heights  (para¬ 
graph  2 . 2 . 1 .6) . 
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SECTION  2  DETAILS  of  TEST 


2.1  INTRODUCTION 

2.1.1  This  report  presents  the  results  of  engineering  flight  tests 
of  the  UH-1B/540  helicopter.  Testing  consisted  of  241  flights  and 
was  conducted  from  19  May  1965  through  30  April  1966.  Total  air¬ 
craft  flight  time  during  the  program  was  336.30  hours.  Test  sites 
were  Bakersfield,  California  (488-foot  elevation);  Edwards  Air  Force 
Base,  California  (2302-foot  elevation);  Bishop,  California  (4118- 
foot  elevation);  McAfee  Meadow,  White  Mountains,  California  (11,500- 
foot  elevation);  and  Leadville,  Colorado  (9927-foot  elevation). 

2.1.2  Performance  tests  defined  the  performance  of  the  UH-1B/540 
helicopter  during  hover,  takeoff,  climb,  level  flight,  and  auto¬ 
rotation.  Stability  and  control  tests  defined  the  helicopter's 
static  longitudinal  and  static  lateral-directional  stability,  dynamic 
longitudinal  and  dynamic  lateral-directional  stability,  reaction  to 

a  throttle  chop,  sideward  and  rearward  flight  characteristics,  and 
controllability  about  all  three  axes.  Details  of  test  methods  and 
data  reduction  procedures  are  presented  in  appendix  III. 

2.2  PERFORMANCE 

One  of  the  primary  parameters  of  the  performance  characteristics 
presented  in  this  report  was  the  gross  weight  of  the  helicopter. 

When  direct  comparison  of  the  performance  of  the  UH-1B/540  and  the 
standard  UH-1B  was  made  it  was  on  a  gross-weight  comparison  basis. 

It  should  be  noted  while  making  performance  comparisons  that  there 
was  a  significant  difference  in  the  empty  weights  of  the  two  heli¬ 
copters.  The  detail  specification  for  the  FY64  (standard)  UH-1B 
(reference  m)  defined  the  empty  weight  as  4616  pounds.  The  detail 
specification  for  the  UH-1B/540  (reference  m  revised)  defined  the 
empty  weight  as  4842  pounds.  The  empty  weight  differential  was  226 
pounds. 

2.2.1  Hover 


2.2. 1.1  Hover  tests  were  conducted  at  gross  weights  from  5800  to 
9400  pounds;  density  altitudes  from  1600  to  10,500  feet;  rotor  speeds 
of  300,  304,  314,  and  324  rpm;  skid  heights  of  2,5,  10,  15,  and  25 
feet;  and  out  of  ground  effect  (OGE),  Both  free-flight  and  tethered 
hovering  techniques  were  used.  Test  results  are  presented  in  figures 
5  through  10  and  are  summarized  in  figures  1  through  4,  appendix  I. 
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2. 2. 1.2  The  in-ground-effect  (ICE)  (2-foot  skid  height)  hover  ceil¬ 
ing  of  the  UH-1B/540  is  shown  in  figure  A  and  illustrates  the  improve¬ 
ment  in  IGE  hover  performance  compared  to  that  of  the  standard  UH-1B. 
On  a  standard  day,  the  2-foot  hover  ceiling  at  9500  pounds  gross 
weight  was  4400  feet.  At  any  particular  altitude  on  a  standard  day 
the  UH-1B/540  could  hover  at  approximately  130  pounds  heavier  gross 
weight  than  the  UH-1B  at  gross  weights  below  the  standard  UH-1B 
limitation  of  8500  pounds.  On  a  35-degree  Centigrade  (C)  day,  the 
U11-1B/540  could  hover  at  approximately  60  pounds  heavier  gross  weight 
than  the  UH-1B  at  gross  weights  below  8500  pounds.  At  sea  level  on 
a  35-degree  C  day,  the  maximum  gross  weight  for  a  2-foot  hover  was 
9330  pounds;  this  represented  an  increase  of  830  pounds  in  the  hover¬ 
ing  capability  of  the  UH-1B/540. 


J50Q0 


FIGURE  A 

In  Ground  Effect  Hover  Ceiling 
TAKEOFF  RATED  POWER 
324  RPIM*+2°G  INLET  RISE  *  SKID  HEIGHT  -  2  FEET 
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2.2. 1,3  The  OGE  hover  ceiling  of  the  UH-1B/540  is  shown  in  figure 
B.  The  maximum  gross  weight  for  OGE  hover  at  sea  level  on  a  standard 
day  was  8825  pounds.  The  OGE  hover  capability  of  the  UH-IB/540  was 
less  than  that  of  the  standard  UH-1B  on  a  standard  day  at  altitudes 
above  1600  feet.  Above  3500  feet  on  a  standard  day,  the  U11-1B  could 
hover  at  an  approximately  170  pounds  heavier  gross  weight  than  the 
UH-1B/540.  On  a  35-degree  C  day,  the  UH-iB/540  maximum  gross  weight 
for  OGE  hover  at  sea  level  was  7725  pounds.  The  standard  U11-1B 
could  hover  at  an  approximately  210  pounds  heavier  gross  weight  than 
the  UH-IB/540  on  a  35-degree  C  day. 
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FIGURE  B 

Out  Of  Ground  Effect  Hover  Ceiling 

/50o3 AKEOfrF  RATED  POWER  •  32.4  RPM  •  +  2°C  INLET  RISE 
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2.2. 1.4  Table  1  summarizes  a  comparison  of  the  hover  ceilings  both 
IGE  and  OGE  of  the  UH-IB/540  and  the  standard  UH-1B  at  6600  pounds 
gross  weight.  The  IGE  hover  performance  of  the  UH-IB/540  was  limited 
by  power  available  at  altitudes  above  4400  feet  on  a  standard  day 
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and  at  sea  level  on  a  35 -degree  C  day.  The  OGE  hover  performance 
of  the  UH-1B/540  was  limited  by  power  available  at  sea  level  on  a 
standard  day. 


HOVER 

TABLE  1 

CEILING  -  FEET 

IGE 

OGE 

Std  Day 

35 °C  Day 

Std  Day 

35 °C  Day 

UH-1B/540 

17,550 

10,360 

11,600 

4210 

UII-1B 

17,150 

10,100 

12,350 

5560 

Gross  Weight  6600  pounds;  ICE  Skid  Height  2  feet. 


2.2. 1.5  Figure  2,  appendix  I,  summarizes  the  hover  performance  of 
the  UH-1B/540  in  calm  air  at  takeoff- rated  power  for  periods  in 
excess  of  2  minutes.  This  plot  indicates  a  decrease  in  IGE  hover 
ceilings  compared  to  those  obtained  at  the  same  conditions  for  periods 
less  than  2  minutes  (figure  1).  This  decrease  in  hover  performance 
was  due  to  the  decrease  in  takeoff- rated  shaft  horsepower  available 
when  hot  engine  exhaust  and  cooling  air  established  a  hotter-than- 
ambient  engine  inlet  condition.  Figure  2  was  based  on  shaft  horse¬ 
power  available  derived  from  the  compressor  inlet  temperature  rise 

as  a  function  of  skid  height  presented  in  figure  223,  appendix  I. 

2.2. 1.6  The  skid  height  at  which  the  UH-1B/540  was  OGE  varied  with 
thrust  coefficient  (Ct) .  At  the  lowest  Ct's  tested,  ground  effect 
was  measurable  at  a  45-foot  skid  height;  this  skid  height  increased 
to  50  feet  at  the  highest  Cf's  tested.  In  the  range  of  skid  heights 
from  10  to  25  feet,  it  was  quite  difficult  to  achieve  a  stabilized 
hover  in  calm  air.  Random  inputs  about  all  three  axes  disturbed 
the  helicopter  attitude,  requiring  corrective  control  inputs.  These 
corrective  control  inputs  in  turn  disturbed  power  to  the  main  rotor 
and  thus  skid  height.  These  disturbances  were  probably  due  to  the 
disturbed  recirculating  airflow  through  both  the  main  rotor  and  tail 
rotor.  Interaction  of  the  recirculating  airflow  and  the  horizontal 
stabilizer  may  have  been  a  contributing  factor.  Although  this  con¬ 
dition  was  not  hazardous,  it  should  be  considered  during  operations 
requiring  a  10-  to  25-foot  skid  height  and  maximum  hovering  pre¬ 
cision  and  performance. 

2.2.2  Takeoff 

2.2.2. 1  Takeoff  performance  tests  were  conducted  at  gross  weights 
from  6100  pounds  to  7590  pounds,  pressure  altitudes  from  9500  feet 
to  9760  feet,  and  ambient  temperatures  from  -5  degrees  C  to  +1.5 
degrees  C.  Results  of  the  takeoff  tests  are  presented  in  figures 
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11  through  20,  appendix  I.  Takeoff  performance  data  are  most 
informative  under  conditions  of  limited  helicopter  performance. 

I”  the  limiting  case,  the  2-foot  skid  height-level  acceleration 
technique  offers  the  only  practical  means  of  performing  a  takeoff 
without  bleeding  rotor  energy. 

2. 2. 2. 2  Figure  C  illustrates  the  characteristic  takeoff  flight  path 
obtained  by  using  a  2-foot  skid  height-level  acceleration  technique. 
Starting  from  a  stabilized  hover  at  a  skid  height  of  2  feet,  the 
takeoff  was  initiated  by  simultaneously  demanding  takeoff-rated 
power  from  the  engine  and  accelerating  through  the  translational 
airspeed  of  8  to  15  KTAS.  Through  the  acceleration  phase,  skid 
height  was  maintained  at  approximately  2  feet.  When  airspeed  reached 
2  to  5  KTAS  less  than  the  desired  climbout  airspeed,  the  helicopter 
was  rotated  and  the  climbout  made  at  a  constant  airspeed. 


FIGURE  C 

Take  Off  Flight  Path 

TWO  FOOT  SKID  HEIGHT  LEVEL  •  ACCELERATION  TECHNIQUE 


2, 2. 2. 3  Engine  acceleration  to  takeoff  power  was  very  smooth  with 
uniform  rated  torque  increase.  This  allowed  the  pilot  to  anticipate 
and  correct  accurately  any  yawing  tendencies.  Due  to  the  rather 
high  lag  in  the  power  turbine  speed-select  (beep)  system,  full  in¬ 
crease  (maximum  beep)  had  to  be  selected  at,  or  just  prior  to,  take¬ 
off  power  demand  to  avoid  excessive  transient  rotor  droop.  When 
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the  helicopter  was  passing  through  the  translational  airspeed  range, 
ground  effect  was  diminished.  When  operating  at  low  power  margins, 
when  nearly  takeoff  power  was  required  to  hover  at  a  2-foot  skid 
height,  the  helicopter  would  settle  passing  through  translation.  A 
power  margin  allowing  a  minimum  hovering  skid  height  of  approximately 
3  feet  at  takeoff  power  was  required  to  avoid  contacting  the  grourd 
when  the  helicopter  was  passing  through  translation. 

2. 2. 2. 4  When  operating  at  very  low  power  margins,  it  was  necessary 
to  demand  full  power  as  quickly  as  possible  so  that  full  power  had 
already  been  developed  as  the  helicopter  passed  through  translation. 
The  test  helicopter  was  equipped  with  a  collective  pitch  position 
indicator  as  part  of  the  flight  test  instrumentation.  This  instru¬ 
ment  proved  very  useful  in  obtaining  maximum  takeoff  performance. 

In  a  hover  prior  to  takeoff,  collective  pitch  was  increased  until 
takeoff  power  at  the  test  conditions  was  obtained.  The  collective 
pitch  position  at  takeoff  power  was  noted.  The  takeoff  was  then 
initiated  from  a  2-foot  skid  height  hover  by  rapidly  and  smoothly 
increasing  collective  pitch  to  the  takeoff  power  position  previously 
noted.  During  the  level  acceleration  it  was  necessary  to  increase 
collective  pitch  to  maintain  takeoff  power.  With  high  values  of 
excess  power,  uncomfortably  large  nose-down  pitch  attitudes  were 
required  to  maintain  the  acceleration  skid  height.  During  climbout, 
airspeed  was  maintained  by  referring  to  helicopter  attitude.  The 
standard  airspeed  system  was  not  usable  at  low  airspeed  due  to  its 
large  fluctuations  and  errors. 

2.2.3  Climb 


2.2.3. 1  Climb  tests  were  conducted  from  sea  level  to  service  ceil¬ 
ing  at  four  gross  weights.  TV/o  climbs  were  performed  at  each  gross 
weight,  at  takeoff-rated  power  and  rotor  speed  of  324  rpm.  Climb 
airspeed  was  the  airspeed  for  minimum  power  required  in  level  flight 
at  the  test  conditions.  Test  results  were  corrected  to  standard-day 
conditions.  Standard-day  service  ceilings  ranged  from  21,800  feet 
at  6600  pounds  gross  weight  to  11,750  feet  at  9500  pounds  gross 
weight.  Standard-day  sea-level  rate  of  climb  ranged  from  2530  feet 
per  minute  (fpm)  at  6600  pounds  gross  weight  to  1230  fpm  at  9500 
pounds  gross  weight.  Results  of  the  climb  performance  tests  are 
presented  in  figures  21  through  24,  appendix  I. 

2. 2. 3. 2  Figure  D  illustrates  a  comparison  of  the  climb  performance 
of  the  IH-1B/540  and  the  standard  UH-1B.  Both  the  service  ceilings 
and  sea-level  rates  of  climb  were  improved  for  the  UH-1B/540. 

Service  ceilings  through  the  gross  weight  range  common  to  both  heli¬ 
copters  were  raised  approximately  3500  feet.  Standard-day  sea-level 
rates  of  climb  through  the  gross  weight  range  common  to  both  heli¬ 
copters  were  increased  approximately  50  to  100  fpm. 
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FIGURE  D 


Climb  Performance 
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2. 2. 3. 3  Tne  presence  of  the  static  longitudinal  cyclic  stick 
gradient  discontinuity  (see  paragraph  2.3. 1.2)  in  the  region  of  the 
airspeed  for  best  rate  of  climb  at  light  gross  weight  made  it  very 
difficult  to  stabilize  at  optimum  climb  airspeed.  The  only  practical 
method  of  stabilizing  at  optimum  climb  airspeed  was  to  maintain  the 
proper  pitch  attitude  by  constantly  correcting  any  small  deviation 
from  that  attitude  with  longitudinal  cyclic  stick  inputs.  If  indi¬ 
cated  airspeed  was  used  as  a  primary  reference,  large  (up  to  i  10 
KIAS)  excursions  in  airspeed  were  experienced.  The  change  in  rate 
of  climb  with  increased  airspeed  was  quite  small  near  the  airspeed 
for  maximum  rate  of  climb.  Little  climb  performance  would  be  sacri¬ 
ficed  by  increasing  climb  airspeed  approximately  10  KIAS  when  this 
condition  is  encountered.  This  procedure  is  recommended  for  flight 
without  a  well  defined  horizon  reference  or  under  instrument  con¬ 
ditions. 

2.2.4  Lovel  Flight 


2.2,4. 1  Level  flight  performance  tests  were  conducted  at  gross 
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weights  from  5110  pounds  to  9190  pounds,  density  altitudes  from 
1780  feet  to  15,850  feet,  and  rotor  speeds  of  524  rpm  and  314  rpm, 
Basic  level  flight  performance  was  defined  for  the  helicopter  with 
a  mid  C.C.  Two  flights  with  a  forward  C.C.  and  two  flights  with 
an  aft  C. 0.  were  made  to  define  the  effect  of  C.0.  upon  power  re¬ 
quired.  One  flight  was  made  with  the  cargo  doors  removed.  The 
level  flight  speed-power  polars  are  presented  in  figures  29  through 
50,  appendix  I.  Power  required  in  level  flight  is  summarized  in 
non-dimensional  form  in  figures  26  through  28.  Specific  range  and 
optimum  cruise  speed  summaries  are  presented  in  figure  25. 

2. 2. 4. 2  Figures  E,  F,  and  0  illustrate  the  maximum  level  flight 
airspeeds  of  the  UH-1B/540  for  both  takeoff-rated  power  and  maximum 
continuous  power  for  three  altitudes.  At  any  altitude  or  gross 
weight  on  a  standard  day,  the  UH-1B/540  could  be  operated  at  maxi¬ 
mum  continuous  power  and  not  exceed  the  helicopter's  never-exceed 
airspeed  (V^p) .  Airspeeds  at  maximum  continuous  power  at  sea  level 
ranged  from  125  KTAS  at  6600  pounds  gross  weight  to  115  KTAS  at 
9500  pounds  gross  weight.  The  maximum  airspeed  in  level  flight  was 
limited  by  takeoff-rated  power  available  for  nearly  all  conditions. 
The  only  exception,  when  Vf^p  limits  were  imposed,  was  at  a  con¬ 
dition  of  high  gross  weight  and  low  density  altitude  fsea-level 
standard  day  at  gross  weights  more  than  approximately  8900  pounds). 
The  sea-level  standard-day  power-limit  airspeed  at  6600  pounds 
gross  weight  was  135  KTAS.  At  5000  feet  on  a  standard  day,  power- 


FIGURE  E 
Level  Flight  Vmax 
Sea  Level 


14 


FIGURE  F 
Level  Flight  Vmax 
Mid  C.G. 
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limit  airspeeds  ranged  from  approximately  136  KTAS  at  6600  nounds 
gross  weight  to  113  KTAS  at  9500  pounds  gross  weight.  The  standard 
UH-1R  was  limited  by  Vne  throughout  its  gross  weight  and  altitude 
envelope.  This  limit  is  shown  in  figures  E,  P,  and  C.  In  general, 
th'  increase  in  level  flight  speed  of  the  U11-1R/540,  compared  to 
the  level  flight  speed  of  the  standard  UH-1B,  was  15  to  35  KTAS, 

2. 2. 4. 3  Examples  of  specific  range  performance  at  optimum  cruise 
speed  of  the  U1I-1B/540  are  shown  in  figure  H.  These  examples  were 
derived  from  figure  25,  appendix  T.  Specific  range  of  the  1J11-1B/ 
540  was  reduced  from  that  of  the  standard  IJH-1B.  The  decrease  in 
specific  range  was  approximately  10  percent  at  both  sei  level  and 


FIGURE  H 

Specific  Range  at  Optimum  Cruise  Speed 


5000  feet  density  altitude.  The  airspeeds  for  optimum  specific 
range,  shown  in  figure  I,  ranged  from  109  KTAS  to  113  KTAS  at  alti¬ 
tudes  between  sea  level  and  5000  feet  density  altitude.  At  a 
gross  weight  of  9500  pounds,  the  airspeed  for  optimum  cruise  was 
very  nearly  the  airspeed  at  maximum  continuous  power  (t  2  KTAS"). 

At  lower  gross  weights  the  airspeed  at  maximum  continuous  power 
increased  un  to  a  maximum  of  20  KTAS  higher  than  the  optimum  cruise 
speed  f l 33  KTAS  compared  with  113  KTAS  at  5000  feet  density  alti¬ 
tude  and  6000  pounds  gross  weight! .  Optimum  cruise  speed  at  sea 
level  and  5000  feet  density  altitude  was  nearly  the  same  for  both 
the  standard  UH-1R  and  Uli-lB/540  at  gross  weights  up  to  approxi¬ 
mately  7000  pounds.  Above  that  approximate  gross  weight,  the  Vne 
of  the  standard  UH-1B  dictated  a  cruise  speed  below  the  optimum 
cruise  speed  based  on  specific  range.  At  8200  pounds  gross  weight, 
optimum  cruise  speed  of  the  standard  UH-1B  was  15  KTAS  slower  than 
that  of  the  U1I-1B/540  at  sea  level  and  18  KTAS  slower  than  that  of 
the  UII-1B/540  at  5000  feet  density  altitude. 
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2. 2. 4. 4  The  effect  of  a  forward  or  aft  C.G.  upon  level  flight  per¬ 
formance  is  shown  in  figures  40  through  49,  appendix  I,  and  summar¬ 
ized  in  table  2.  The  equivalent  flat  plate  area  increases  due  to 
the  forward  or  aft  C.G.  location  when  compared  with  the  mid  C.G. 
location  were  calculated  at  the  recommended  cruise  speeds.  For  each 
case,  performance  was  compared  with  the  level  flight  performance  at 
a  mid  C.G.  for  identical  conditions. 


TABLE  2 

CENTER-OF- GRAVITY  EFFECTS  UPON  LEVEL  FLIGHT  PERFORMANCE 


Center  of 
Gravity 
in 

Gross 

Weight 

lb 

Density 

Altitude 

ft 

Recommended 

Cruise 

Airspeed 

KTAS 

Equivalent  Flat 
Plate  Area 
Increase 
ft  2 

125»9(Fwdl 

8460 

5165 

113 

1.3 

126.0f Fwd) 

6620 

5190 

113 

1.0 

133.9 ( Aft) 

8535 

5110 

112 

0.5 

137.9  fAftl 

6770 

4340 

112 

2.4 

Rotor  Speed  324  rpm;  mid  C.G.  location  131.0  inches. 


17 


With  the  cargo  doors  removed,  the  power  required  in  level  flight 
was  increased  significantly.  Figure  50,  appendix  I,  indicates  that 
at  recommended  cruise  speed,  108  KTAS ,  power  required  was  increased 
by  37  SHP,  from  735  SUP  to  772  SHP.  This  increase  in  power  re¬ 
quired  was  equal  to  an  increase  in  equivalent  flat  plate  area  of 
3.3  ft2.  Specific  range  with  cargo  doors  removed  was  decreased 
approximately  2.4  percent. 

2.2.5  Autorotation 


2.2.5. 1  Autorotation  performance  tests  were  conducted  at  two  alti¬ 
tudes  and  two  ranges  of  gross  weight e  At  both  5000  feet  and  10,000 
feet,  rates  of  descent  through  a  range  of  airspeeds  were  defined  for 
light  gross  weight  (6200  pounds  through  6380  pounds)  and  for  heavy 
gross  weight  (7270  pounds  through  9250  pounds).  Results  of  the 
autorotation  tests  are  presented  in  figures  51  through  53,  appendix 
I. 


2. 2. 5. 2  Minimum  rates  of  descent  were  between  approximately  1800 
and  2000  fpm  in  both  ranges  of  gross  weight  tested.  At  light  gross 
weight,  less  than  6380  pounds,  airspeed  for  minimum  rate  of  descent 
was  approximately  60  KTAS.  At  heavy  gross  weight,  more  than  8180 
pounds,  airspeed  for  minimum  rate  of  descent  was  approximately  63 
KTAS. 


2. 2. 5. 3  Figure  J  illustrates  an  undesirable  autorotation  charac¬ 
teristic  of  the  UH-1B/540.  At  a  constant  airspeed,  the  collective 


FIGURE  J 

Autorotational  Descent  Performance 
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70  KNOTS 
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pitch-rotor  speed  gradient  was  very  small.  Large  changes  of  rotor 
speed  occurred  with  small  collective  pitch  changes.  In  addition  to 
this  characteristic,  the  high  inertia  of  the  540  rotor  system  caused 
large  lags  in  the  response  of  rotor  speed  to  collective  pitch  changes. 
These  two  characteristics  combined  resulted  in  the  pilot's  "chasing 
rotor  speed."  The  low  collective  gradients  caused  a  tendency  to 
overcorrect  collective  pitch  changes,  and  the  high  inertia  and  re¬ 
sulting  rotor  speed  lag  compounded  the  problem.  It  was  not  diffi¬ 
cult  to  maintain  rotor  speed  "between  the  red  lines,"  but  stabilizing 
on  a  selected  rotcr  speed  required  considerable  pilot  attention  at 
a  time  when  his  attention  should  be  directed  outside  the  cockpit. 

A  collective  pitch  position  indicator  was  helpful  for  rotor  speed 
control. 

2.3  STABILITY  AND  CONTROL 

Stability  and  controllability  tests  of  the  UH-1B/540  were  con¬ 
ducted  at  seven  standard  helicopter  configurations.  Helicopter 
characteristics  were  defined  at  both  forward  and  aft  C.G,  at  three 
gross  weights.  Gross  weights  were  approximately  6600  pounds,  8500 
pounds,  and  9200  pounds.  In  addition,  extreme  aft  C.G.  character¬ 
istics  were  defined  at  light  gross  weight.  All  tests  were  done  at 
a  density  altitude  of  5000  feet  and  a  rotor  speed  of  324  rpm. 

2.3.1  Static  Longitudinal  Stability 


Static  longitudinal  stability  was  defined  both  in  coordinated 
forward  flight  (control  positions  in  forward  flight,  figures  54 
through  63,  appendix  I)  and  in  speed  changes  about  a  trim  point 
(static  longitudinal  collective-fixed  stability,  figures  64  through 
85,  appendix  I). 

2. 3. 1.1  In  coordinated  forward  flight,  longitudinal  cyclic  stick 
gradients  were  positive  at  all  configurations  tested  except  for  the 
normal  helicopter  longitudinal  cyclic  stick  reversal  at  low  speed 
(less  than  40  KCAS) .  At  all  gross  weights  in  level  flight,  the 
longitudinal  cyclic  stick  gradients  were  higher  with  a  forward  C.G. 
than  with  an  aft  C.G.  Near  the  light  gross  weight-aft  C.G.  limit 
of  138.0  inches,  the  longitudinal  cyclic  stick  gradient  was  only 
weakly  positive  at  high  speed.  The  control  margin  remaining  at 
power-limited  maximum  airspeed  was  approximately  10  percent  of 

the  total  longitudinal  cyclic  stick  travel.  The  stick  position  at 
these  conditions  was  uncomfortable  to  the  pilot  due  to  the  long  reach 
required.  Because  of  the  weak  stability  gradient  and  the  forward 
cyclic  control  position,  a  more  realistic  aft  C.G.  limit  is  135.0 
inches  at  gross  weights  less  than  7000  pounds. 

2. 3. 1.2  Figure  K  illustrates  the  longitudinal  cyclic  stick  position 
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FIGURE  K 

Static  Longitudinal  Stability 

GROSS  WEIGHT  >6655  LBS  •  FORWARD  C.G. 


required  in  level  flight  and  in  a  maximum  power  climb  at  6655  pounds 
gross  weight  and  forward  C.G.  The  longitudinal  cyclic  Stic*  dis¬ 
continuity  during  climb  was  a  definite  shortcoming.  Near  the  air¬ 
speed  for  maximum  rate  of  climb,  a  .change  in  airspeed  of  only  5  KCAS 
required  a  longitudinal  stick  position  change  of  1.3  inches.  This 
characteristic  resulted  in  an  apparent  instability  even  though  the 
control  position  gradients  were  strongly  positive.  The  nose-down 
pitch  tendency  with  a  small  decrease  in  airspeed  was  caused  by  the 
loss  of  nose-up  moment  when  the  horizontal  stabilizer  stalled.  The 
stall  resulted  from  the  high  angle  of  attack  on  the  inverted  airfoil 
with  low  horizontal  airspeed  component  and  high  rates  of  climb. 

With  more  installed  shaft  horsepower,  this  apparent  instability  should 
appear  at  higher  airspeeds  and  higher  gross  weights. 

2.3. 1.3  Static  longitudinal  stability  as  defined  by  small  airspeed 
excursions  above  and  below  a  trim  airspeed  (static  longitudinal 
collective-fixed  stability)  was  similar  to  that  described  in  the 
preceding  paragraph,  except  that  longitudinal  cyclic  stick  gradients 
at  high  speed  were  lower.  Control  margins  remained  adequate.  The 
apparent  instability  in  a  full-power,  6655-pound  gross  weight  climb 
was  again  noted.  At  a  C.G.  of  137.6,  longitudinal  cyclic  stick 
gradient  became  slightly  negative  about  a  high-speed  level  flight 
trim  point  and  thus  did  not  meet  the  requirement  of  MIL-H-8501A. 
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Photo  3  -  Horizontal  Stabilizer 
2.3.2  Static  Lateral-Directional  Stability 


The  results  of  the  static  lateral-directional  stability  tests 
are  presented  in  figures  86  through  104,  and  are  summarized  in 
figures  86,  87,  and  88,  appendix  I. 

2. 3.2.1  The  static  directional  stability  of  the  UH-1B/540  was  posi¬ 
tive  for  all  conditions  tested.  Left  pedal  input  was  required  to 
sustain  right  sideslip  and  vice  verca.  Static  directional  stability 
was  weak  (small  pedal  gradients)  at  low  speeds  but  increased  rapidly 
above  approximately  70  KCAS.  Gross  weight  had  a  negligible  effect. 
Pedal  gradients  were  generally  greater  with  a  forward  C.G.  than 
with  an  aft  C.G. 

2. 3.2.2  Effective  dihedral  as  evidenced  by  the  lateral  cyclic  stick 
gradient  with  sideslip  angle  was  weakly  positive  at  9200  pounds 
gross  weight.  Effective  dihedral  was  stronger  for  an  aft  C.G.  than 
for  a  forward  C.G.  At  8200  pounds  gross  weight  or  less,  effective 
dihedral  decreased.  The  effective  dihedral  was  most  negative  at 
light  gross  weight,  forward  C.G.,  and  high  airspeed,  and  was  objec¬ 
tionable  at  these  conditions.  Aerodynamic  lateral  forces  produced  a 
high  roll  angle  during  sideslip  which  gave  the  impression  of  strong 
positive  effective  dihedral  at  high  speed.  The  helicopter  did  not 
meet  the  positive  effective  dihedral  requirements  of  MIL-H-8501A. 
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2. 3.2.3  At  the  same  conditions  in  which  negative  effective  dihedral 
was  objectionable  (light  weight,  forward  C.G.,  and  high  speed),  the 
longitudinal  trim  change  with  sideslip  was  pronounced.  Figure  L 
indicates  that  with  a  10-degree  left  sideslip,  a  0.9-inch  application 
of  aft  longitudinal  cyclic  was  required  to  avoid  nose-down  pitching. 
Simultaneously,  right  lateral  cyclic  was  required  due  to  the  negative 
effective  dihedral.  One  of  the  implications  of  this  combination  of 
characteristics  may  be  seen  by  visualizing  the  cyclic  movement  re¬ 
quired  during  a  flat  "horizon-sweep"  sideslip  to  the  left  (yaw 

FIGURE  L 

Static  Lateral-Directional  Stability 


DESIGN  GROSS  WEIGHT 


right)  as  might  be  required  on  an  armed  mission.  Following  the 
right  pedal  input,  aft  cyclic  would  be  required  to  counteract  the 
pitchdown,  and  right  lateral  cyclic  would  be  required  because  of  the 
negative  effective  dihedral. 

2.3.3  Si  dew  ard  and  Rearwa  r  d__F  ligh  t 

Sideward  and  rearward  flight  tests  were  conducted  at  8140 
pounds  gross  weight,  forward  C.G.  (125.8  inches),  324  rpm  rotor  sneed, 
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and  2080  feet  density  altitude.  Results  are  presented  in  figures 
105  and  106,  appendix  I. 

2. 3. 3.1  Sideward  flight  at  the  test  conditions  was  possible  at  true 
airspeeds  in  excess  of  30  KTAS  to  the  right  and  40  KTAS  to  the  left. 
Ten  percent  of  the  available  pedal  travel  remained  at  37  knots  to 
the  left,  imposing  a  realistic  limit  on  left  sideward  flight  at  that 
value.  No  similar  control  limitation  existed  during  right  sideward 
flight  at  the  highest  airspeed  attained  (32  KTAS).  The  helicopter 
exceeded  the  minimum  sideward  flight  requirements  of  MI  L-II-8501A. 


TRUE  AIRSPEED 


KNOTS 


FIGURE  M 
Rearward  Flight 

GROSS  WEIGHT  FWD.C.G.  DENSITY  ALTITUDE 
8140  LBS 


125.8 


2080  FT. 
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2. 3. 3.2  Rearward  flight  was  conducted  to  a  maximum  speed  of  32  KTAS. 
Figure  M  illustrates,  however,  that  an  abrupt  nose-down  pitch 
change  occurred  at  about  10  KTAS  rearward  requiring  an  abrupt  aft 
cyclic  input.  This  large  aft  input  left  only  about  4-percent  aft 
travel  available  in  the  10  to  32  KTAS  rearward  flight  airspeed  range. 

These  tests  were  conducted  in  calm,  non-turbulent  air.  No  correc¬ 
tions  for  gust  inputs  were  required.  There  was  insufficient  aft 
longitudinal  control  available  to  hover  "downwind"  and  correct 
gust  inputs  for  wind  speeds  above  10  KTAS.  As  a  result,  the  hazards 
of  downwind  approaches  and  hovering  were  increased.  The  helicopter 
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did  not  meet  the  minimum  requirements  of  MIL-H-8501A  in  rearward 
flight  due  to  the  small  aft  control  margin  remaining  at  speeds 
greater  than  10  KTAS  rearward. 

2.3.4  Dynamic  Longitudinal  Stability 

2.3.4. 1  The  dvnamic  longitudinal  stability  characteristics  of  the 
UII-1R/540  in  level  flight  and  autorotation  were  excellent.  Return 
to  trim  was  essentially  deadbeat.  Figures  107  and  108,  appendix  I, 
show  two  typical  reactions  to  longitudinal  disturbances.  In  the 
airspeed  range  of  the  apparent  longitudinal  static  instability  as 
described  in  2. 3. 1.2,  the  helicopter  would  not  return  to  trim. 

Figure  109,  appendix  I,  shows  the  reaction  to  an  aft  longitudinal 
control  pulse  at  light  gross  weight  with  a  forward  C.O.  in  a  maxi¬ 
mum  power  climb.  Following  the  aft  pulse,  the  airspeed  decreased 
to  the  point  where  the  horizontal  stabilizer  stalled  and  the  nose 
of  the  helicopter  "fell  through"  with  increasing  nose-down  pitch 
attitude  until  recovery  was  necessary. 

2. 3.4.2  Strong  pitch-roll  coupling  was  present  during  climb  and 
level  flight,  with  the  coupling  decreasing  somewhat  with  increased 
airspeed.  Nose-up  pitch  resulted  in  a  right  roll  tendency.  This 
coupling  was  not  objectionable  during  normal  maneuvering  flight; 
however,  during  nap-of-the-earth  flying,  the  coupling  could  become 
noticeable,  with  lateral  cyclic  corrections  required  following 
longitudinal  control  inputs. 

2C 3.5  Dynamic  Lateral-Directional  Stability 

Both  lateral  and  directional  disturbances  were  heavilv 
damped  to  a  low-amplitude  "dutch  roll"  oscillation  at  airspeeds 
above  80  KCAS  at  all  conditions  tested.  At  lower  airspeeds  dir¬ 
ectional  disturbances  were  only  lightly  damped  with  a  high  degree 
of  roll  coupling  resulting  in  a  high -amplitude ,  persistent  lateral- 
directional  or  "dutch  roll"  oscillation.  Figure  110,  appendix  I, 
illustrates  this  reaction.  This  lateral-directional  oscillation 
may  be  initiated  following  a  disturbance  about  any  axis  due  to  the 
complex  coupling  present.  The  "dutch  roll"  oscillation  may  be  seen 
in  the  helicopter  angular  acceleration  traces  following  longitudinal 
disturbance  in  figures  107  and  108.  In  light  turbulence  this  char¬ 
acteristic  was  readily  apparent  and  objectionable,  particularly 
in  the  areas  of  weak  directional  pedal  gradients  below  70  KCAS 

(paragraph  2. 3.2.1). 

2.3.6  Throttle  Chop 

The  reaction  of  the  UH-1B/540  to  a  simulated  engine  failure 
at  133  KCAS  is  shown  in  figure  111,  appendix  I.  At  airspeeds  be- 
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low  approximately  IDO  KCAS  there  were  no  unusual  dynamic  reactions 
following  the  power  loss.  At  airspeeds  approaching  maximum,  the 
reaction  was  pronounced.  In  figure  111,  collective  Ditch  was  main¬ 
tained  for  approximately  2.3  seconds  following  the  throttle  chop 
to  simulate  a  typical  pilot  recognition  and  reaction  time.  The 
he li copter  pitched  down  and  rolled  left  abruptly.  The  change  in 
helicopter  roll  attitude  2  seconds  after  the  throttle  chon  was 
approximately  18  degrees,  which  was  considerably  higher  than  the 
maximum  of  10  degrees  specified  by  MI L-II-8501A.  Pitch  and  yaw 
attitudes  changed  less  than  lu  degrees  in  2  seconds,, 

2.3.7  Longitudinal  Controllability 

2, 3. 7.1  Longitudinal  control  sensitivity  was  defined  by  the  maxi¬ 
mum  pitch  angular  acceleration  resulting  from  a  1-inch  cyclic  step 
input.  Longitudinal  control  sensitivity  is  presented  in  figures 
112  through  128,  and  summarized  in  figure  112,  appendix  I.  Pitch 
sensitivity  at  an  aft  C.G.  was  net  affected  by  gross  weight  but 
increased  with  airspeed.  Sensitivity  with  a  forward  C.G.  was 
slightly  lower  than  with  an  aft  C.G.  at  all  conditions.  Sensitiv¬ 
ities  at  the  highest  airspeed  available  at  the  test  conditions  were 
approximately  double  those  at  35  KCAS.  Sensitivities  in  a  climb 
were  slightly  higher  and  in  autorotation  were  slightly  lower  than 
those  in  level  flight  at  the  same  configuration  and  airspeed. 
Generally,  nose-up  and  nose-down  sensitivities vere  approximately 
equal.  Time  to  maximum  accelerations  ranged  from  0.4  seconds  to 
0.6  seconds  except  in  hover  when  times  up  to  0.9  seconds  were 
measured.  Figure  N  shows  a  comparison  of  the  longitudinal  control 
sensitivity  of  the  UH-1R/540  with  that  of  the  standard  UH-1R  at 

FIGURE  N 


Longitudinal  Sensitivity 


similar  conditions.  The  Ufl-lB/540  exhibited  greater  sensitivity  at 
high  speeds.  Times  to  maximum  accelerations  were  the  same  for  both 
helicopters . 


2.3. 7.2  Lonpitudinal  control  response  was  defined  as  the  maximum 
pitch  rate  resultinp  from  a  1-inch  step  input.  Lonpitudinal  control 
response  is  presented  in  fipures  129  through  146,  and  summarized 
in  figure  129,  appendix  I.  At  overload  gross  weight,  response  was 
approximately  equal  at  forward  and  aft  C.G.  ,  both  nose  up  and  nose 
down,  with  airspeed  having  only  a  small  effect.  At  gross  weights 
less  than  approximately  8500  pounds,  response  at  a  forward  C.fi. 
was  approximately  half  that  at  an  aft  C.G.,  both  nose  up  and  nose 
down.  At  all  configurations  tested, response  during  autorotation 
was  equal  to  or  slightly  less  than  in  level  flight  at  the  same 
conditions.  Response  during  climb  was  generally  equal  to  that  in 
level  flight  except  in  the  area  of  the  apparent  longitudinal  in¬ 
stability  in  a  light  gross  weight,  takeoff-rated  power  climb  des¬ 
cribed  in  paragraph  2. 3. 1.2.  In  that  area,  response  was  nonlinear 
with  control  displacement.  Following  a  forward  input,  the  nose- 
down  pitching  rate  slowly  continued  to  increase  with  little  ten¬ 
dency  to  stabilize  at  a  peak  rate  until  recovery  was  necessary. 

At  all  other  conditions  tested,  a  time  to  maximum  rate  was  between 
1  and  2  seconds.  Figure  0  compares  the  longitudinal  control  response 
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FIGURE  O 


Longitudinal  Response 
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of  the  (JH-1B/540  with  that  of  the  standard  UH-1B  at  similar  con¬ 
ditions.  Maximum  rates  for  the  UH-1B/540  were  approximately  equal 
to  those  of  the  standard  UH-1B  at  airspeeds  over  100  KCAS.  The 
times  to  maximum  rates  for  the  IJH-1B/540  were  approximately  one- 
half  those  of  the  standard  L81-1B.  This  resulted  in  a  more  respon¬ 
sive  longitudinal  "feel." 


FIGURE  P 

Longitudinal  Control  Power 
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2. 3. 7. 3  Figure  P  presents  the  summary  of  longitudinal  control  power 
defined  hv  the  angular  pitch  displacement  after  1  second  following 
a  1-inch  step  control  input.  The  shaded  envelope  contains  all 
level  flight  test  data  for  all  configurations.  Figure  146  shows 
a  typical  reaction  of  the  UH-1B/540  to  a  forward  longitudinal  step 
input.  Input  was  at  118  KCAS,  8220  pounds  gross  weight,  and  an 
aft  C.G.  The  strong  pitch-roll  coupling  discussed  in  paragraph 
2. 3. 4. 2  was  evident. 

2.3.8  Lateral  Controllability 

2.3.8. 1  Lateral  control  sensitivity  was  defined  by  the  maximum  roll 
acceleration  resulting  from  a  1-inch  lateral  step  input.  Lateral 
control  sensitivity  is  presented  in  figures  147  through  165,  and 
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summarized  in  figure  147,  appendix  I.  Level  flight  sensitivities 
at  all  gross  weights  and  C.G.'s  ranged  from  16  to  25  degrees/second/ 
second/inch,  generally  increasing  with  airspeed,  and  were  equal 
left  and  right.  Sensitivities  in  a  climb  were  generally  equal  to 
or  greater  than  those  in  level  flight  at  the  same  conditions. 
Sensitivities  in  autorotation  were  slightly  lower  than  in  level 
flight  at  the  same  conditions,  ranging  from  13  to  16  degrees/second/ 
second/inch.  Time  to  reach  maximum  roll  acceleration  was  0.3  to 
0.5  seconds  at  all  conditions.  Figure  0  comnares  the  lateral  control 
sensitivity  of  the  UH-1B/540  with  that  of  the  standard  UH-1B  at 
similar  conditions.  Sensitivity  of  the  IJH-1B/540  was  significantly 
lower  than  that  of  the  standard  Uii-IB.  Time  to  maximum  acceler¬ 
ation  was  essentially  equal  for  both  helicopters.  Qualitatively, 
this  reduction  in  lateral  control  sensitivity  was  not  considered 
objectionable. 
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2. 3. 8. 2  Lateral  control  response  vas  defined  by  the  maximum  roll 
rate  resulting  from  a  1-inch  lateral  step  input.  Lateral  control 
response  is  presented  in  figures  166  through  184  and  summarized 
in  figure  166,  appendix  I.  Response  ranged  from  7  to  16  degrees/ 
second/inch  and  increased  with  airspeed.  Left  response  was  10  to 
20  percent  higher  than  right  response.  At  all  conditions,  response 
in  climb  was  slightly  higher  and  in  autorotation  was  slightly  lower 
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than  response  in  level  flight  at  the  same  conditions.  Figure  P 
compares  the  lateral  control  response  of  the  UM-1B/540  with  that  of 
the  standard  UH-1B  at  similar  conditions.  Left  response  was  sim¬ 
ilar  for  both  helicopters,  but  the  right  response  of  the  UH-1B/540 
was  significantly  lower  than  that  of  the  standard  UH-1B  for  all 
airspeeds.  The  time  to  maximum  rate  was  essentially  equal  for  both 


FIGURE  R 
Lateral  Response 
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helicopters.  Qualitatively,  the  decrease  in  right  lateral  control 
response  was  not  considered  objectionable. 

2. 3. 8. 3  Lateral  control  power  was  defined  by  the  roll  displacement 
after  1  second  following  a  1-inch  lateral  input.  The  shaded  envel¬ 
ope  in  figure  S  contains  all  level  flight  test  data. 
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FIGURE  S 

Lateral  Control  Power 
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2.3.9  Directional  Controllability 

2.3.9. 1  Directional  control  sensitivity  was  defined  by  the  maximum 
yaw  acceleration  resulting  from  a  1-inch  pedal  step  input.  Direc¬ 
tional  control  sensitivity  is  presented  in  figures  185  through  203, 
and  summarized  in  figure  185,  appendix  I.  Level  flight  sensitivity 
varied  from  approximately  26  to  38  degrees/second/second/inch. 
Sensitivity  generally  increased  with  airspeed  but  was  essentially 
unaffected  by  gross  weight  or  C.G.  Sensitivity  in  an  autorotation 
was  slightly  higher  than  in  level  flight  but  was  not  obiectionably 
high.  Sensitivity  in  a  climb  was  essentially  the  same  as  in  level 
flight  at  the  same  conditions.  Time  to  maximum  acceleration  was 
0.4  to  0.5  seconds.  Figure  T  compares  the  directional  control  sen¬ 
sitivity  of  the  UH-1B/540  with  that  of  the  standard  UH-1B  at  similar 
conditions.  In  hover  and  at  high  speed,  UH-1B/540  sensitivities 
were  considerably  higher  than  those  of  the  standard  UH-1B  but  were 
not  objectionable. 

2. 3. 9. 2  Directional  control  response  was  defined  by  the  maximum  yaw 
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FIGURE  T 
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rate  resulting  from  a  1-inch  pedal  input.  Directional  control  re¬ 
sponse  is  presented  in  figures  204  through  222  and  summarized  in 
figure  204,  appendix  I.  Level  flight  response  ranged  from  10  to  22 
degrees/second/inch  and  generally  decreased  with  airspeed.  There 
was  negligible  difference  in  response  with  gross  weight  or  C.C. 
change.  Response  in  climb  and  response  in  autorotation  were  essen¬ 
tially  the  same  as  in  level  flight  at  the  same  conditions.  Time 
to  maximum  rate  was  0.5  to  1.2  seconds.  Response  in  a  hover  was 
very  high.  Maximum  rates  following  a  left  input  were  nearlv  twice 
as  high  as  those  obtained  at  forward  flight  conditions.  Following 
a  right  input,  yaw  rate  continued  to  increase  until  recovery  was 
necessary.  Peak  rates  were  not  attained.  Figure  U  compares  dir¬ 
ectional  control  response  of  the  UH- 1B/S40  with  that  of  the  stan¬ 
dard  UH-1B  at  similar  conditions.  Response  of  the  UH-IB/540  was 
considerably  higher  at  all  airspeeds  but  was  not  considered  excess¬ 
ively  high. 
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FIGURE  U 

Directional  Response 
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2.5.y.5  Directional  control 
power  was  defined  by  the  yaw 
displacement  1  second  after 
a  1 -  inch  pedal  input . figure 
V  summarizes  the  directional 
control  power  of  the  UH -  IB/ 
540. The  shaded  envelope  con¬ 
tains  all  level  flight  test 
data . 


FIGURE  V 

Directional  Control  Power 


CALIBRATED  AIRSPEED- KNOTS 
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2.4  MISCELLANEOUS 
2.4.1  Power  Available 

All  summary  performance  values  were  based  upon  shaft  horse¬ 
power  available  as  defined  in  figures  224  through  226,  appendix  I. 

The  power  charts  presented  were  calculated  by  using  the  curves  and 
calculation  methods  presented  in  specification  No.  104.28,  T53-L-11 
engine  (reference  1).  In  order  to  calculate  shaft  horsepower  avail¬ 
able,  certain  installation  power  losses  had  to  be  assumed  or  measured. 
Certain  minor  losses,  such  as  shaft  horspower  extracted  from  the 
gas  producer  section,  rotor  speed,  and  compressor  air  bleed  were 
variable.  Constant  values  of  zero  shaft  horsepower  extracted,  324 
rpm,  and  0.5-percent  air  bleed  were  assumed.  The  engine  inlet  of 
the  UH-1B/540  was  identical  to  that  of  the  standard  U11-1B.  The 
same  compressor  inlet  temperature  rise  and  compressor  inlet  pressure 
ratio  which  were  used  to  calculate  operator's  manual  performance 
for  the  standard  U1I-1B  were  used  in  this  report.  The  solid  fairings 
for  the  engine  inlet  conditions  in  figure  223  were  used.  This  pro¬ 
duced  essentially  the  same  value  for  shaft  horsepower  available  for 
the  UH-1B/540  as  for  the  standard  UH-1B.  The  values  for  compressor 
inlet  pressure  ratio  measured  in  flight  during  this  program  were 
identical  to  those  measured  in  the  "YUH-1B  Category  II  Performance 
Test"  (reference  j).  Both,  however,  were  slightly  different  from 
the  constant  1.000  used  to  calculate  shaft  horsepower  available. 

The  difference  between  the  value  measured  and  the  value  used  was 
approximately  0.4  percent  at  120  KCAS.  This  difference  corresponded 
to  about  4.5  shaft  horsepower  at  120  KCAS  at  sea  level  on  a  standard 
day.  The  performance  values  for  the  operator's  manual  for  both 
the  standard  UH-1B  and  the  UH-1B/540  were  based  upon  slightly  higher 
values  of  shaft  horsepower  available  at  high  speed  than  indicated 
by  recent  flight  test  experience.  The  reasons  for  accepting  this 
known  discrepancy  were: 

a.  The  discrepancy  was  very  small,  within  the  accuracy  of 
flight  test  data. 

b.  The  operator's  manual  performance  calculation  was  based 
on  a  specification  engine.  Individual  production  engine  variations 
are  much  greater  than  this  discrepancy. 

c.  Direct  airframe  performance  comparisons  of  the  UH-1B/540 
and  the  standard  UH-1B  may  be  made  without  power  available  consider¬ 
ations. 


2.4.2  St at ic  Droop 

2.4.2. 1  Static  droop  was  defined  for  hover  and  65  KCAS  at  aporoxi- 
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mately  2500  feet  pressure  altitude  and  +10-degree  C  ambient  temper¬ 
ature.  Results  of  the  static  droop  tests  are  presented  in  figure 
228,  appendix  I. 

2. 4. 2. 2  Static  droop  characteristics  of  the  test  helicopter  were 
unsatisfactory.  The  change  in  rotor  speed  with  engine  power  output 
was  objectionable  at  all  airspeeds  but  particularly  at  65  KCAS. 

To  maintain  a  constant  rotor  speed  during  power  changes  required 
constant  manipulation  of  the  power  turbine  speed-select  (beep) 
switch.  For  example,  when  making  a  landing  approach  by  reducing 
engine  power  from  a  cruise  setting  of  450  SUP  to  200  SHP,  rotor 
speed  increased  approximately  6  rpm,  from  324  rpm  to  330  rpm,  if  the 
beep  switch  was  not  used.  Undue  pilot  attention  was  required  to 
maintain  a  constant  rotor  speed.  If  the  poor  static  droop  charac¬ 
teristics  of  the  test  helicopter  are  typical  of  the  UH-1B/540,  the 
mission  effectiveness  of  the  helicopter  is  degraded. 

2.4.3  Pylon  Motion 

2.4.3. 1  The  test  aircraft  exhibited  a  condition  of  pylon  motion 
which  manifested  itself  as  a  high-amplitude,  low-frequency  oscill¬ 
ation  described  by  various  pilots  as  a  "shuffle,"  "gallop,"  or 
"looseness."  Fuselage  reaction  to  the  pylon  motion  was  primarily 
a  circular  motion  parallel  to  the  rotor  plane  with  a  lesser  magni¬ 
tude  vertical  vibration  superimposed. 

2. 4. 3. 2  Two  distinct  modes  of  pylon  motion  were  evidenced.  The 
first  mode  commonly  called  "pylon  rock,"  was  a  self-damped  vibration 
with  a  frequency  of  1/2  per  rev  which  could  be  pilot-induced  or 
induced  by  turbulence.  Once  induced,  this  motion  would  self-damp 

in  3  to  4  cycles. 

2.4. 3. 3  The  second  mode  of  pylon  motion  was  objectionable  to  the 
point  of  being  alarming.  This  mode  of  motion  manifested  itself  in 
a  motion  similar  to  "pylon  rock";  however,  there  were  several  sig¬ 
nificant  differences.  First,  the  frequency  of  motion  was  2/3  per 
rev  rather  than  1/2  per  rev.  Second,  the  motion  was  self-induced 
and  could  not  be  induced  by  the  pilot.  Third,  the  motion  was  self- 
sustaining  or  neutrally  damped.  Finally,  this  mode  of  motion  was 
not  experienced  during  turbulence  but  only  during  stabilized  powered 
flight  in  extremely  calm  air. 

2. 4. 3. 4  The  undamped  2/3-per  rev  pylon  motion  was  exhibited  by  two 
other  UH-1B/540  helicopters  available  to  this  activity  for  investi¬ 
gation.  Bach  helicopter  exhibited  the  motion  under  similar  flight 
conditions  and,  qualitatively,  to  a  similar  degree  of  severity.  The 
test  helicopter  used  for  this  Phase  D  evaluation  was  not  properly 
instrumented  to  permit  analysis  of  the  pylon  motion  in  detail;  how- 
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ever,  the  frequency  of  the  motion  mav  he  seen  in  figure  W.  The 
cause  of  this  condition  remains  to  he  defined  hv  the  contractor. 
The  effect  upon  component  life  is  not  defined.  This  condition  is 
a  deficiency  with  safety-of-f  li  ght  implications. 


FIGURE  W 

Undamped  Pylon  Motion 


GROSS  WEIGHT  -  8500  LBS  •  CALIBRATED  AIRSPEED-118  KNOTS 
DENSITY  ALTITUDE- 2500  FT. 'ROTOR  SPEED-324  RPM  •  C.G.=  129.0 
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2.4.4  Airspeed  Cal ijrr at i on 

2.4.4. 1  In  addition  to  the  standard  helicopter  airspeed  system,  the 
test  helicopter  was  equipped  with  a  test  (boom)  system.  The  boom 
system  was  installed  for  greater  airspeed  sensitivity  and  accuracy, 
particularly  in  the  lower  speed  range.  Both  systems  were  calibrated 
by  referring  to  a  trailing  bomb  of  known  accuracy  suspended  from 
the  helicopter.  Results  of  the  airspeed  calibrations  were  presented 
in  figures  229  through  231,  appendix  I. 
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Photo  4  -  Pitot  Tube  and  Free  Air  Installation 


2. 4. 4. 2  The  position  error  of  the  standard  airspeed  system  in  level 
flight  was  negative  at  indicated  airspeeds  greater  than  47  knots. 

The  standard  system  indicated  up  to  5  knots  faster  airspeed  than  the 
calibrated  airspeed.  In  a  climb  near  the  airspeed  for  maximum  rate 
of  climb  and  in  autorotation  near  the  airspeed  for  minimum  rate  of 
descent,  the  position  error  of  the  standard  airspeed  system  was  less 
than  3  knots.  The  position  error  of  the  test  (boom-)  airspeed  system 
ranged  from  +2  to  +4  knots  and  was  identical  for  level  flight, 
climb,  and  autorotation. 


APPENDICES 


Appendix  I 

TEST  DATA  _ 
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PRESSURE  ALTITUDE  -  FEET 


FIGURE  NO.  1 

HOVERING  PERFORMANCE  SUMMARY 
UH-1B/S4U  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 
TAKEOFF  RATED  POWER 


NOTES : 

1,  TAKEOFF  RATED  SHAFT  HORSEPOWER  AVAILABLE 
FOR  IN  GROUND  EFFECT  HOVER  FOR  PERIODS 
LESS  THAN  2  MINUTES  OBTAINED  FROM  FIGURE 
NO.  225 

2,  SHAFT  HORSEPOWER  REQUIRED  TO  HOVER 
DERIVED  FROM  FIGURE  NO.  4 

3,  ROTOR  SPEED  «*  324  RPM 
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PRESSURE |ALTITUDE  «  3000  FEET 
TEMPERATURE  »  35  °C 

MAXIMUM  SKID  HEIGHT  AT  7200  LB  «* 
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PRESSURE  ALTITUDE  -  FEET 


FIGURE  NO,  2 

HOVERING  PERFORMANCE  SUMMARY 
UH-1B/540  USA  S/N  63-8684 
T53-L-1 1  S/N  LEO  9542 
TAKEOFF  RATED  POWER 

NOTES: 

1.  TAKEOFF  RATED  SHAFT  HORSEPOWER  AVAILABLE 
FOR  IN  GROUND  EFFECT  HOVER  FOR  PERIODS 
MORE  THAN  2  MINUTES  OBTAINED  FROM  FIGURE 
NO,  223  AND  226 

2.  SHAFT  HORSEPOWER  REQUIRED  TO  HOVER 
DERIVED  FROM  FIGURE  NO.  4 

3.  ROTOR  SPEED  »  324  kPM 


FIGURE  NO.  4 

NON-DIMENSIONAL  HOVERING  PERFORMANCE  SUMMARY 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


NOTES 


CURVES  DERIVED  FROM  FIGURES 
5  THROUGH  10 
VERTICAL  DISTANCE  FROM 
BOTTOM  OF  SKIDS  TO  CENTER 
OF  ROTOR  HUB  «=  12.26  FEET 
KIND  LESS  THAN  3  KNOTS 
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FIGURE  NO*  7 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-U  S/N  LEO  954)2 

SKID  HEIGHT  “  10  PBET 

,•  ROTOR  SPBBD 

SYM  RPM 

O  .  324  .. 

□  314 

A  304  j  ... 

U  300  ; 


NOTES 


SHADED  SYMBOLS  DENOTE  TETHERED  HOVERING  TECHNIQUE 
OPEN  SYMBOLS  DENOTE  FREE  PLIGHT  HOVERING  TECHNIQUE 
WIND  LESS  THAN  3  KNOTS 

VBRTICAL  DISTANCE  FROM  BOTTOM  OP  SKIDS  TO  CENTER 
OF  ROTOR  HUB  .•  12*26  FEET 
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FIGURE  NO,  R 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
'  UH-1B/S4Q  USA  S/N'  63-8684 
T53-L-11  S/N  LEO  9542 

SKID  HEIGHT  o  15  FEET 

ROTOR  SPEED 
SYM  RPM 

.0  324  :  . 

□  314  ; 

A  . 304  . 

U  300 


NOTES*. 
1.  S 


1.  SHADED  SYMBOLS  DENOTE  TETHERED  HOVERING  TECHNIQUE 

2.  OPEN  SYMBOLS  DENOTE  FREE  FLIGHT  HOVERING  TECHNIQUE 

3.  WIND  LESS  THAN  3  KNOTS . 

4.  VERTICAL  D1STANCB  FROM  BOTTOM  OF  SKIDS  TO  CENTER 

OF  ROTOR  HUB  »  12.26  FEET  ...  . . L . 
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FIGURE  NO.  9 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
UH-1B/S40  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 

SKID  HEIGHT  =25  FEET 

ROTOR  SPEED 
SYM  RPM 

O  324 

□  314 

A  304 

U  300 

NOTES : 

1.  SHADED  SYMBOLS  DENOTE  TETHERED  HOVERING  TECHNIQUE 

2.  OPEN  SYMBOLS  DENOTE  FREE  FLIGHT  HOVERING  TECHNIQUE 

3.  WIND  LESS  THAN  3  KNOTS 

4.  VERTICAL  DISTANCE  FROM  BOTTOM  OF  SKIDS  TO  CENTER 
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FIGURE  NO.  10 

NON-DIMENSIONAL  HOVERING  PERFORMANCE 
UH-lB/540  USA  S/N  63-8684 
T53-L-I1  S/N  LEO  9542 
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1.  SHADED  SYMBOLS  DENOTE  TETHERED  HOVERING  TECHNIQUE 

2.  OPEN  SYMBOLS  DENOTE  FREE  FLIGHT  HOVERING  TECHNIQUE 

3.  WIND  LESS  THAN  3  KNOTS 

4.  VERTICAL  DISTANCE  FROM  BOTTOM  OF  SKIDS  TO  CENTER 
OF  ROTOR  HUB  12,26  FEET 
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FIGURE  NO,  11 
TAKEOFF  DERFORMANCE  SUMMARY 
UU-1B/540  USA  S/N  63-8684 
T53-L~.il  S/N  LEO  9542 


NOTES : 

1,  ROTOR  SPEED  »  324  RPM 

2,  WIND  LESS  THAN  4  KNOTS 

3,  CURVES  DERIVED  FROM  PIGURES  NO,  1  , 
13  AND  225 

4,  VT  «  CLIMB-OUT  TRUE  AIRSPEED 

5,  OGE  °  OUT  OF  GROUND  EFFECT 


GROSS  WEIGHT  °  6600  LBS 
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FIGURE  NO.  12  i 
TAKEOFF  PERFORMANCE  SUMMARY 
UH-1B/540  USA  S/N  63-86S4 
TS3-L-11  S/N  LEO  9542 


NOTES: 


1.  ROTOR  SPEED  *  324  RPM  4.  VT  •  CLIMB-OUT  TRUE  AIRSPEED 

2.  WIND  LESS  THAN  4  KNOTS  S.  OGE®  OUT  OF  GROUND  EFFECT 

3.  CURVES  DERIVED  FROM  FIGURES  NO.  1  » 

13  AND  223  .  . 
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HORIZONTAL  DISTANCE  REQUIRED  TO  CLEAR  A  50- FOOT  OBSTACLE 


FIGURE  NO.  14 
TAKEOFF  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 

ROTOR  SPEED  =324.  RPM 
GROSS  WEIGHT  -7430  LBS 
FREE  AIR  TEMPERATURE  ■  +1.46,'C 
PRESSURE  ALTITUDE  *  9760  FEET 
WIND  VELOCITY  -  <4  KNOTS 
ACp  *>  2.49  x  10“5 

TWO  FOOT  SKID  HEIGHT  LEVEL  ACCELERATION  TECHNIQUE 
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PIGURE  NO.  7.5 
TAKEOFF  PERFORMANCE 

j  UH-1B/540  USA  S/N  $3-8684 

T53-L-11  S/N  LEO  9542 

ROTOR  SPEED  -  323  RPM 
GROSS  WEIGHT  ■  7560  LBS 
FREE  AIR  TEMPERATURE  ■  -1.77°C 
PRESSURE  ALTITUDE  »  9500  FEET 
WIND  VELOCITY  -  <4  KNOTS 
ACp  -  4.07  x  10-5 

I  ... 
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HORIZONTAL  DISTANCE  REQUIRED  TO  CLE»3  50- FOOT  OBSTACLE 
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aORXZCKTAL  DISTANCE  REQUIRED  TO  CLEAR  A  SO- FOOT 


FIGURE  NO.  17 
TAKEOFF  tWORMANCE 
UM-1B/540  USA  S/N  63-6684 

TS3-L-U  8/N  LEO  95*42 

-  -  » 

ROTOR  SPEED  -  323  APM 
GROSS  HEIGHT  -  7236  LDS 
FREE  AIR  TEMPERATURE  -  -4.16*C 
PRESSURE  ALTITUDE  -  96|0  FEET 
NINO  VELOCITY  •  <4  KNOTS 
6Cp  -  7.093  x  IP“5 
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TWO  FD3 T  SKID  HEIGHT  LEVEL  ACCELERATION  TECHNIQUE 


PlGURB  NO,  18 
TAKECTT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
TS3-L-U  S/N  LBO  9542 


ROTOR  SPEED  »  323. :  RPM 
GROSS  WEIGHT  «  6680  LBS 
FREE  AIR  TEMPERATURE  ■  -1.12°C 
P'RESSURfc  ALTITUDE  =  9629  FEET 
WIND  VELOCITY  <4  KNOTS 
ACp  «  8.585  x  ID"5 
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FEET 


FIGURE  NO,  19 
TAKEOFF  PERFORMANCE 
UH" IB/ 540  USA  S/N  63-4684 
T53-L-11  S/N  LEO  9542 

ROTOR  SPEED  *  323,4  RPM 
GROSS  WEIGHT  »  6310  LBS 
FREE  AIR  TEMPERATURE  «  <>I.50C 
PRBSSURE  ALTITUDE  «  9610  FEET 
WIND  VELOCITY  *  <4  KNOTS 
ACp  «  10,364  x  10-5 
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HOHIIOKTAL  UiSTANCE  REQUIRED  TO  CLEAR  A  SO -FOOT  OBSTACLE 


FIGURE  NO.  20 
TAKEOFF  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-1I  S/N  LEO  9542 


ROTOR  SPEED  n. 323.4  RPM 
GROSS  WEIGHT  •  6090  LBS 
FREE  AIR  TEMPERATURE  •  -2.69°C 
PRESSURE  ALTITUDE  »  9620  FEET 
WIND  VELOCITY  «  <4  KNOTS 
iCp  ■  12.58  x  10-5 
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FIGURE  NO, 

CLIMB  FJJtiFD  RMXNCE 
UH-1B/&4Q  USX  S/H 

T53-L-I  l  S/K  LEO  *1 54? 


RANGE  FACTOR  OPTIMUM  CRUISE  SPEED  AT 

WEIGHT  X  .99  MAX  NAMPP  .99  MAX  NAMPP  KNOTS  TAS 


FIGURE  NO.  25 
LEVEL  FLIGHT  SUMMARY 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


120 

115 
110 

105 

100 

95 
90 

1700 

1600 

1500 

1400 

1300 

1200 
co 

CO 

§  1100 


SYM 

RPM 

CONFIGURATION 

0 

324 

MID  C.G. 

□ 

314 

MID  C.G. 

A 

324 

FWD  C.G. 

U 

324 

AFT  C.G. 

0 

324 

CARGO  DOORS  OFF  (MID  C 

NOTE:  POINTS 

OBTAINED 

FROM  FIGURES  NO.  29  THROUGH  50 

Q. - B-fik - 


RECOMMENDED 
CRUISE  SPEED 
AT  OPTIMUM  CT 


NOfc-DlKEXSlCWAL  LEVEL  FLIGHT  PERFORMANCE 
UH-IB/54d  USA  S/N  63-H6B4 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


FIGURE  NO.  29 
LEVEL  FLIGHT  PERFORMANCE 


[Hi; 


EKE? 


FIGURE  SO.  30 
L8VU  PM  GMT  PERFORMANCE 
UH-XB/S4U  USA  S/N  6J-B6S4 
T53-L-1 1  S/N  LBO  9542 


THRUST 

COEFFICIENT 


GROSS  DENSITY  ROTOR 

WEIGHT  ALTITUDE  SPEED 


CC 

STAT1UN 


CURVE 


DERIVED  FROM 
>I6URES  26  THRU  28 


TRUE  AtRSPEED 


, .  ! 

^  _ _ i 

|]i - - 

.  / 

/ 

- 5 

1/ 

MAXIMUM 

13 1.0  (MID] 

r 

TTT  ‘  .00573 

•  j*  6 

MAXIMUM  POWER 

LIMITED  SPEED 

L _ |. 

.  .  1 

1  »  .  .. 

(REF.  F1G22S} 

.99  MAXIMUM  NAMPP - \ 

~it - 1 

-  -~r“" - T  " 

L  ...  Jj.  _  .i 

CURVE  DERIVED 

r:t 

.4* 

FROM  FIGURE  227 

Z1 

CONTINUOUS 

L  1 

t 

‘ED  SPEED 

r 

3 

\ 

.. 

r 

R£COW>  RINDED 

1 

CRUISE 

SPEEt 

SPECIFIC  RANGE 
NAUTICAL  HILE/Lfl.  F 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


POWER  LIMITED 
MAXIMUM  SPEED 
(REF.  P1G225) 


99  MAXIMUM  NAMPP 


CURVE  DERIVED 
FROM  FIGURE  227 


MAX1MIM 

CONTINUOUS 

POWER 

LIMITED  SPEED 


RECOMMENDED 
CRUISE  SPEED 


CURVE  DERIVED  PROM 
FIGURES  26  THRU  28 


40  60  SO 

TRUE  AIRSPEED  KNOTS 


_ L 

i 

. . ! 

I 

FIGURE  NO. 

31 

LEVEL 

FLIGHT  PERFORMANCE 

UH-IB/540  USA  S/N  63-86S4 

T53 

-L-Xl  S/N 

LEO  9542 

CG 

CROSS 

DENSITY 

ROTOR 

THRUST 

STATION 

WEIGHT 

ALTITUDE 

SPEED 

COEFFICIENT 

INDIES 

LBS 

FEET 

RPM 

CG 

STATION 
INCHES 
30. 8 (MTU) 


FIGURE  NO.  32 
LEVEL  FLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
TS3-L-1I  S/N  LEO  9542 


GROSS 

WEIGHT 

LBS 

ZZW 


DENSITY  ROTOR 
ALTITUDE  SPEED 
FEET  RPM 

TElS  “32 T 


THRUST 

COEFFICIENT 

.00401  ' 


5PEC1FIC  RANGE 
NAUTICAL  MILE/LD.  FUEL 


ENGINE  OUTPUT  SHAH  UURSEPCfflSR 


PICUKE  NO*  53 
level  Hieirr  performance 
WJ-H1/S40  L tSti  S/N  63-3*6* 
T53-L-1I  5/N  LEO  B&43 


CC 

STATION 


GROSS  UEWSm 

mitin  altitude 

lus  PHCT 

mss  S2:s 


ROTOR 

SPEED 

lit'M 

SIS 


UUtUST 

COEFFICIENT 


00402 


maximum  power 

LIMITED  SPEED 
(REP.  F1GJ3&1 


CURVE  DERIVED 
F30M  FIGUtiE  227 


HM I HUM 
CONTINUOUS 

rawEK 

LIMITED  SPEED 


HEGQMBNUED 
CRUISE  SPEED 


TJiUE  AIRSPEED 


ENGINE  OUTPUT  SHAFT  HORSE 


FIGURE  NO.  34 
LEVEL  FLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


CG  GROSS  DENSITY  ROTOR 

STATION  WEIGHT  ALTITUDE  SPEED. 

INCHES  LBS  FEET  RPM 

131. 1 (MID)  6745  6810  314 


THRUST 

COEFFICIENT 

.00435 


MAXIMUM  POWER 
LIMITED  SPEED 
(REF.  FIG.229 


.99  MAX I HUN  NAMPP 


CURVE  DERIVED 
FROM  FIGURE  227 


-.10 


-4 — 4 —  U- 


MAXIMUM  1 
CONTINUOUS 
'POKER 

LIMITED  SPEED 


~  RECOMMENDED 
CRUISE  SPEED 


CURVE  DERIVED  FROM 
FIGURE-  26  THRU  28 


TRUE  AIRSPEED 


SPECIFIC  RANGE 
NAUTICAL  MILE/LB.  FUEL 


FNGlteE  EWEJT  SiAFT  HDRSEPOM£R 


0-0*59 


3fi  MAXIMUM  NAMPF 


CURVE  DERIVED 
FROM  FIGURE  227 


MAXIMUM  POWER 
UMjTEfl  SPEED 
^REF.  PIG4i!J 


MAXIMUM 

continuous 

POWFR 

LIMITED 

SPEED 


recommended 

CRUISE  SPEED 


CURVE  DERIVED  FROM 
FIGURES  2*  THRU  2& 


TRUE  AIRSPEED 


i  ; 

j 

FIGURE  NO,  35 

LEVEL  FLIGHT  PERFORMANCE 

UH-1B/540  USA  S/N  6308684 
T53-Lrll  S/N  LEO  9542 

!  i 

CG 

GROSS  DENSITY  ROTOR 

THRUST 

STATION 

INCHES 

WEIGHT  ALTITUDE.  SPEED 

LBS  FEET  RPM 

COEFFICIENT 

SPECIFIC  RANGE 
nautical  m j  le  /  e.  u ,  fuel 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


FIGURE  NO.  36 
LEVEL  FLIGHT  PERFORMANCE 
U1I-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  8542 


CG  GROSS  DENSITY  ROTOR  THRUST 

STATION  WEIGHT  ALTITUDE  SPEED  COEFFICIENT 
INCHES  LBS  FEET  RPM  ! 

131.2(MID)  9170  1780  324  .00480 


MAXIMUM  POWER 
LIMITED  SPEED 
(REF.  FIG  22$ 

.99  MAXIMUM  NAMPP 


.30 


^  ^  CURVE  DERIVED  . 
FROM  FIGURE  227 


*■  *-  ■! 


! . CURVE  DERIVED  FRQM  .  , ; 

i  FIGURES  26  THRU  28  ' 


i 


MAXIMUM 

CONTINUOUS 

POWER . L„. 

[LIMITED  Si’EED 


RECOMMENDED ! 

CRUISE  ‘SPEED 

. .  !  '  . : 


i  I  i  ! 
-!  ■  '  •  :  i  :  :  1 

i  — 4-.:..,--- 1 . | 


.  SPECIFIC' RANGE 
NAUTICAL  MILE/LB.  FUEL 


CURVE  DERIVED  RiDM 
FfCUHES  2t,  THRU  3ft 


THUS;  MRS  FEED  -  ^UTS 


FIGURE  K(J_  J7 
LEVEL  FLIGHT  l1  EHFGRM/^CE 
JI-1C/J40  UlrA  S/N  LVftftS4 
TSJ-r.-ll  S/N  LEO  DS43 


GG 

STATION 
■  IHCUE5- 
13O+a<M10> 


(=31pSS 

HEIGHT 

JLa^_ 

ftses 


DENSITY 

ALTITUDE 

FEET 


ROTO  31 

P.PM 

JL5 


THRUST 

COEFFICIENT 

,m\9~ 


,3$  jWllHUM  NAHPF 


CURVE  DERIVED 
FROM  FIGURE  227 


MAXIMUM 

CONTINUOUS 
PCM!  54  LIMITED 
SPEED 


•“1  = 

1Bu  3 

1  I  J  H  «-H 

jjjj  * 

■  l&I  g 
*os  £ 


Z  MAXIMUM 

POWER 

limited  speed 

[REF*  fTG.*22$) 

* _ L„ 

KECOMMEtiGftO 
CRUISE  5FF.ED. 


wtw  vrm  ivw'j^fsw^ 


engine!  output.  shaft,  horsepower 


FIGURE  NO.  38 
LEVEL  FLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 

I  •  t 

!  r 


CG 

STATION  i 


131.0 (MI D) 


GROSS  DENSITY 

WEIGHT  ALTITUDE 

-  LBS  JBEI 

8210  8425 


ROTOR  THRUST 
SPEED  COEFFICIENT 

RPM  _ 

324  .00526 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


FIGURE  NO.  39 
LEVEL  FLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


CG 

GROSS 

DENSITY 

ROTOR 

THRUST 

STATION 

WEIGHT 

ALTITUDE 

SPEED 

COEFFICIENT 

INCHES 

LBS 

FEET 

RPM 

131.0 (MI D) 

6620 

15,850 

324 

.00538 

1 


SPECIFIC  RANGE 
NAUTICAL  MILES/LB.  FUEL 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


FIGURE  NO,  40 
LEVEL  FLIGHT  PERFORMANCE 
lfll-lB/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


CG 

GROSS 

DENSITY 

ROTOR 

THRUST 

STATION 

WEIGHT 

ALTITUDE 

SPEED 

COEFFICIENT 

INDIES 

LBS 

FEET 

RPM 

1J0.9(M1 d) 

85SO 

796T 

324 

.00540 

99  MAXIMUM  NAMPP 


CURVE  DERIVED 
FROM  FIGURE  227 


MAXIMUM 
CONTINUOUS 
POWER  LIMITED 
SPEED 


MAXIMUM 


POWER 


LIMITED  SPEED 


RECOMMENDED 
CRUISE  SPEE1 


CURVE  DERIVED  PROM 
FIGURES  26  THRU  28 


~~ 

1  __ 

2 

: 

/ 

° 

;  ENGINE  OUTPUT  SHAFT  HORSEPOWER 


SPECIFIC  RANGE 
NAUTICAL  MILE/ LB.  FUEL 


ENGINE  OUTPUT  SHAFT  HORSEPOWER 


m.O(MID) 


99  MAXIMUM  NAMPP 


CURVE  DERIVED 
FROM  FIGURE'  227 


MAXIMUM 
CONTINUOUS 
POWER  LIMITED 


MAXIMUM 


LIMITED  S ft- 


RECOUHENDEID 


.  ! 

FIGURE  NO, 

42 

•  : 

LEVEL 

PLIGHT  PERFORMANCE 

UH-1B/540  USA  S/N  63-8684 

T53 

-L-ll  S/N  LEO  9542 

CG 

GROSS 

DENSITY 

ROTOR  THRUST 

STATION 

WEIGHT 

ALTITUDE 

SPEED.  COEFFICIENT 

INCHES 

FEET 

RPM  , 

k— f  -  SPECIFIC  RANGE  -r- 
NAUTICAL  U1LE/LB,  FUEL 


engine  output  sjiaft  liorsdpourr 


uoo 


IQOCf 


500 


-ftOQ 


7m 


600 


400 


300 


FIGURE  NO*  4i 
LEVEL  E'LIGIH-  PERFORMANCE 
UH-1B/S40  USA  S/ft  63-0604 
T53-L-11  5/U  LEO  954? 


CG 

STATION 


GROSS  DENS 1TY  KOTOR 

WE  1  (a  IT  ALTITUDE  SPEED 


THRUST 

COEFFICIENT 


L81t0(iriD) 


91)  MAJUHUK  NAHPP 


^  CURVE  DERIVED 
PROW  FIOUjlE  227 

WAXIMUM 

CONTINUOUS  _L  17 
POWER  LIMITED  , 

SPEED  «)' 


I'OWUR 


LIMITED  SPKHD 


HEDJr“-1UNIrED 
CRUISE  spee: 


CURVE  DERIVED  FROM 
FIGURES  It  THRU  -S 


TRUE  AIRSPEED  -  KNOTS 


LEVEL  FLIGHT  PERFORMANCE 

UH-18/540  USA  S/K  6S-86A4 


OENSITY 


ALTITUDE 


MAXIMUM  BOWER 


LIMITED  $PBED 


(REF.  Flfl.225) 


CRUlSE  S’EED 


AIRSPEED 


SjS 

j 

i[<H^ 

[iM 

•  j  8pej:iwcmncg“' 

kautical  mile/  lb.  fuel 


ENGINE  OUTPUT  SHAFT 


FIGURE  NO.  45 
LEVEL  FLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


GROSS  DENSITY 
WEIGHT  ALTITUDE 
LBS  FEET 

9190  9060 


ROTOR 

SPEED 

RPM 


THRUST 

COEFFICIENT 


CG 

STATION 
INCHES 
131,2  [MHV 


1)13  MAXIMUM  NAWFP 


CURVE  DERIVED 
FROM  FIGURE  227 


MAXIMUM  PpWER 
LIMITED  SPEED 

{slK 


[HECOWIENDiED 
CRUISE  SPEED 


CURVE  DERIVED  FHtlM 
FI  bunts  26  THRU  36 


TRUE  AIRSPEED  -  kVDlS 


1 

J 1  1  1  ,  1 

“!  1  "1”  "  IT'  3 - 

•  ;  |  j 

300 

i  M  t 

i 

i 

|  1  1  "  1 

■  ■  -  .  i  -  J  _  „ 

j  -  i  ! 

r  »  i 

i  i 

I  '01/^lIH  T 
RDKVH  01  je; 


FIGURE  NO.  46 
LEVEL  PLIGHT  PERFORMANCE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


GROSS  nENSm 
fBlGLlT  ALTITUUt 
ms  fpr 

4i7?*> 


CG 

STATION  . 

INCHES 

!3?,9fArr] 


aoroR  thrust 

SPEED  COEFFICIENT 

KPK 
324 


MAXIMUM  POWER 
LIMITED  SPEED 
( m .  fh;<22$ 


99  MAXIMUM  HAMPP 


**  CURVE  EE RIVED 
PROM  C  jUEfc  227 


MAXIMUM 


CONTINUOUS 


LiKnlD  SPEED 


RECOMMENDED 
CRUISE  SPEER 


Mill  C.C.  CURVE  DERIVED 
FROM  FIGURE  2*  THRU  2b 


HQ 

taut,  airspeed 


50 

KNOTS 


EWGIW 


!  FIGURE  NO.  47  i 

level  Flight  performance 

UH-1B/S40  USA  S/N  63-8684 
jrS3-L-ll  S/N  LEO  9S42 


I  GROSS  deNSItY  ROTOR 
WEIGHT  Ai  riTUDE  ...  SPEED 
i  LBS!  FEET  RPM 


THRUST 

COEFFICIENT 


STATION  ' 
INCHES  ; 
33,9(AFTJ 


C0493  I 


MAXIMUM  ROWER 
;  LIMITED  SPEED. 
|  (REF,  FIQ.229 


99  MAXIMUM  NAMPP 


CURVE  DERIVED 
FROM  FIGURE  227 


■MAXIMUM  | 
CONTINUOUS 
POWER 

LIMITED  SPEED 


RECOMMENDED 
CRUISE  SPEED 


MID  C.Q,  CURVE  Df RIVED 
FROM  FIGURES  26  THHU  28 


(AIRSPEED  4-  KNOTS 


84 


....l 


.A 


CIFIC.  RANGE 
MILE/LB.  'FUEL 


ENGINE  OUTPUT  SHAFT. HORSEPOWER 


3 


FIGURE  NO. 

48 

LEVEL 

FLIGHT  PERFORMANCE 

UH-1B/540  USA  S/N  63-8684 

i  ; 

T53 

-L-ll  S/N 

LEO  9542 

CG 

GROSS 

DENSITY 

ROTOR  THRUST 

STATION 

WEIGHT 

ALTITUDE 

SPEED  COEFFICIENT 

INCHES 

LBS 

FEET 

RPM 

TRUE  AIRSPEED  —  KNOTS 


SPECIFIC  RANGE 
NAUTICAL  MILE/ LB.  FI 


FIGURE  NO.  49 
LEVEL  PLIGHT  PERFORMANCE 
Oil- IB/ 540  USA  S/N  63-8584 
TS3-L-11  S/N  LEO  9542 


GROS5  DENSITY  ROTOR 

WEIGHT  ALTITUDE  SPEED 
LBS  FEET  RPH 

8460  5165  324 


THRUST 

COEFFICIENT 


STATION 

1NQIES 

125.9(FWI>! 


00490 


MAXIMUM  POWER 
LIMITED  SPEED 
(REF,  PIG.2Z9 


99  MAXIMUM  NAMPP 


CURVE  DERIVED 
FROM  FIGURE  227 


MAXIMUM 

CONTINUOUS 

iPOWER 

LIMITED  SPEED 


RECOMMENDED 
CRUISE  SPEED 


MID  C.G,  CURVE  DERIVED 
FROM  FIGURES  26  THRU  28 


TRUE  AIRSPEED-  KNOTS 


figure  no.  50 

LEVEL  FLIGHT  FERPOftHAflCE 
UK-IB/B4U  USA  S/N  Gi-BgN 

tsj-l-ii  s/ta  m  vuz 

CARGO  DOORS  OFF 


CROSS  DEN  SI  TV  ftOTCWt 

weight  altitude  speed 


THRUST 

coefficient 


STATICS  I 


MWthOl  FWEH 
LIMITED  SPEED 
(REP,  FJG.Z2S) 


3SJ  HAXIH^I  NNfPP 


CURVE. 

FROM 


,  OESfVEP 
FIGURE  Z27 


DOORS  Off 


RECOKWENOED 
CRUISE  SPEED 


CARGO,  DDQttS  CLOSED 
CURVE  DERIVED  FROM 
PIGL^ES .26  THRU  2S 


TRUE  A I R5PEE0 


“gijl 

B13! 

HUGH' 

5 

ft 

] _ 

V 

it 

i  ,.i 

MAXIMUM 

FT/M IN 


FIGURE  NO,  Si 

AUTO ROTATIONAL  DESCENT  PERFORMANCE 
:  UlMB/5ilO  USA  S/N  63-$684 

ROTOR  SPEED  =  324  RPM 
GROSS  WHMVVT  (MQJ$5  TJKfGtftlOO  LB 


SYM 

GROSS 

WEIGHT 

LBS 

DENSITY 
.  ALTITUDE 
FEET 

0 

' 

8185 

i  .  1 

5000  ‘ 

0 

8215 

5000 

0 

8320 

5000 

□ 

8440 

5600 

V 

.  8450 

5000  . 

A 

8700 

5000 

0 

8960 

5000 

0 

9250 

5ooo 

& 

8185 

10000 

6 

8215 

10000 

6  * 

8490 

ioooo 

CT 

8725 

100001 

0 

9250 

10000 

3000 

2800 

i 

•2600 

^2400 

■!■  •' 

12200 

booo 

t 

1800 

|1600 

-:140G 

i 

1200 
•  1000  - 


1000 U  FT 


■■  _  5000  FT 


;  TRUE  AIRSPEED  =  62.5  KNOTS 

: . !  . 

AIRSPEED  FOR  MINIMUM 

RATE  OF  DESCENT 


20  40 

CALIBRATED  AIRSPEED  ~  KNOTS 


rate  of  descent 

FT/ WIN 


RATE  pF  DEiSCm  !  COLLECTIVE  STICK  POSITiOH 

j  ft/mi^  1  .  r  : _ I  !  ivatm  from  full  mmn 


I 


j  :  r  j  FIGURE  ?[o,'  33  n\ 

I  autorotational  DESCENT i PERFORMANCE 
■|  UH-1B/540  USA  S/N  63-8684 

1  •  \  I  ■  i  .  * 


Cross; 

WEIGHT 
!  LBS  ' 
8450 
9280  | 


DENSITY  CALIBRATED 
ALTITUDE  AIRSPEED 

:feet  knots 
5000 ;  65 
5000  70 


STATION 

INDIES 


131.0CMID] 

131.0(MIDj 


ROTOR  SPEED  ~  RPM 


.  ..  .  1 

r 

|  — 

1 

i 

! 

i 

90 


LONGITUDINAL:  CONTROL  GRADIENT  -  INCHES/KNOT 


FIGURE  NO.  $4 

SUMMARY  LONGITUDINAL  CONTROL  GRADIENTS  IN  LEVEL  FLIGHT 


I 

UH-1B/540  USA  S/N  63 

-6B64 

i  : 

AVG  GROSS 

C.G. 

DENSITY 

ROTOR 

PLOTTED  ON 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FIGURE  NO. 

INCHES 

FEET  ' 

RPM 

9245 

126,3  (FWD) 

5000 

324 

54A 

9175 

131.8  (AFT) 

5000 

324 

54A 

8125 

125.8  (FWD) 

5000 

324 

54B 

8300 

133.8  (AFT) 

5000 

324 

54B 

6785 

126.0  (FWD) 

5000 

324 

54C 

6715 

135.7  (AFT) 

5000 

324 

54C 

6625 

137.6  (AFT) 

5000 

324 

54C 

NOTE:  CURVES  DERIVED 

FROM  FIGURES 

NO.  55 

THROUGH  57. 

i 

i 


collective: 

STICK  POSITION 
INDIES  FftDiJ 
FULL  DOWN 


AFT(li7,b} 

AfTCl^.a) 


ATT  USS.O) 
APT  flS7.fi) 


HI 31 . L  LATERAL  STICK  TRAVEL  -  12,  |U  [NPIES 


FULL  LONGITUDINAL  STICK  TRAVEL  ’*  12.70  INCHES 


AFTCl37.fi) 


CALIBRATED  AIRSPEED 


ficuee  no.  ss 

CONHIOL  POSIT  I  DNS  IN  LEVEL  PLlQff 
01t-lBrfS4O  3JSA  S/N  0W&B4 


S:  5] 


PULL  COLLCLTIH!  STICK  I'UAVhL  -  lO^fl  INCHES 


s  8|puu  DIRECTIONAL  PEDAL  TRAVEL  *  7. DO  INCHES 


STM 

C 

a 


CHOSS 

pfEidrr 

LSS 

ftjji 


CG 

STATIC 
1  NONES 

laopvbj 

13  5.  D(  API) 
1,37.6  [APT] 


DENSITY 

ALTITUDE 

PBET 

CTlt 

5000 

5000 


RjOTOfc 

SPELO 

llPM 

124 

124 


LONGITUDINAL  LATERAL  PEDAL  COLLECTIVE 

TICK  POSITION  STICK  POSITION  POSITION  STICK  POSITION 

INCHES  FROM  INCHES  FROM  INCHES  FROM  INCHES  FROM 

FULL  FORWARD  '  FULL  LEFT  FULL  LEFT  FULL  DOWN 
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FIGURE  NO.  58 

CONTROL  POSITIONS  IN  CLIMBING  FLIGHT 
UH-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

TT 

LBS 

INCHES 

FEET 

RPM 

(j655 

126. Of^WD) 

5000“ 

324 

□ 

6735 

135 . 0(AFT) 

5000 

324 

A 

6740 

137.6(AFT) 

5000 

324 

a. 

z  => 

o  s 

uj  *-t  O  Z 
>  H  ft  s 

l-H  U-  O 
fr-  CO  Q 

u  o  to 
uj  a,  tu  -J 
J  ~  -J 

j«Dd 

O  U  Z  u- 
UHH 

H  Z 

CO  2 

Q 


10 

8 


FULL  COLLECTIVE  STICK  TRAVEL  “  1L0.AD  INCHES 
AFT  (137.6) 


=%=5=&=G= 


5 


FWD 

^  AFT  (135.0) 

FULL  DIRECTIONAL  PEDAL  TRAVEL  «*  7,00  INCHES 


v— AFT  (135.0) 


H 

cc 


10 

8 


H  , 

to  H 

•J 


FULL  LATERAL  STICK  TRAVEL  =  12.40  INCHES 


< 


10 

8 


a 


FULL  LONGITUDINAL  STICK  TRAVEL  «  12.70  INCHES 


95 


1 


.  >  jjjii&i.'  J  . 


LONGITUDINAL  LATERAL  PEDAL  COLLECTIVE 

STICK  POSITION'  STICK  POSITION  POSITION  STICK  POSITION 

'  INCHES  FROM  T  INCHES  FROM  INCHES  FROM  INCHES  FROM 

FULL  FORWARD  FULL  LEFT  FULL  LEFT  FULL  DOWN 


FIGURE  NO.'  59 

CONTROL  POSITIONS  IN  CLIMBING  FLIGHT 
Uli-lB/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

.  STATION 

ALTITUDE 

SPEED 

SYM 

LBS 

INCHES 

FEET 

RPM 

TT 

8i90 

I20TfFd) 

""Wo"" 

12 T" 

□ 

8220 

133.6(AFT) 

5000 

324 

£  8  FULL  LATERAL  STICK  TRAVEL  *  12,40  INCHES 


0  20  40  60  80  100 


CALIBRATED  AIRSPEED  -‘“  KNOTS 


LONGITUDINAL  LATERAL  PEDAL  COLLECTIVE 

STICK  POSITION  STICK  POSITION  POSITION  STICK  POSITION 

INCHES  FROM  INCHES  FROM  "  * 4CHES  FROM  '  INCHES  FROM 

FULL  FORWARD  FULL  LEFT  FULL  LEFT  FULL  DOWN 

FWD  AFT  LT  RT  LT  RT  OWN  U 


FIGURE  NO.  60 

CONTROL  POSITIONS  IN  CLIMBING  FLIGHT 
UH-1B/540  USA  S/N  63-8684 


.. 

GROSS 

CG 

DENSITY 

ROTOR 

1 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

LBS 

INQ1ES 

FEET 

RPM 

TT  ' 

innnr* 

llSTOTTb) 

“mr 

9165 

131.8(AFT) 

5000 

324 

LONGITUDINAL  LATERAL  PEDAL  COLLECTIVE 

STICK  POSITION  STICK  POSITION  POSITION  STICK  POSITION 

INCHES  FROM  INCHES  FROM  INCHES  FROM  INCHES  FROM 

FULL  FORWARD  FULL  LEFT  FULL  LEFT  FULL  DOWN 

FWD  AFT  LT  RT  LT  RT  DWN  U 


FIGURE  NO.  61 

CONTROL  POSITIONS  IN  AUTOROTATION 
UH-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

LBS 

INCHES 

FEET 

RPM 

6655 

126.0 (FWD) 

5000 

324 

□ 

6735 

135.0(AFT) 

5000 

324 

A 

6760 

137.6(AFT) 

5000 

324 

10  IfULL  LATERAL  STICK  TRAVEL  «  12.40  INCHES 


—  AFT  (137,6) 


12  IfULL  LONGITUDINAL  STICK  TRAVEL  =  12.70  INCHES 


CALIBRATED  AIRSPEED  -  KNOTS 


POSITION  STICK  POSITION 

NDIE5  FROM  INCHES  FROM 


FIGURE  NO.  62 

CONTROL  POSITIONS  IK  AUTO  ROT  AT  I  ON 
ttl-lB/540  USA  S/N  03-8684 
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SYM  LBS 

T  also 

n  8120 


DUNS1TY  ROTOR 
ALTITUDE  SPEED 
FEET  RPM 

“srco—  -ssr 

SOOO  324 
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HvOTVD] 

133.6(AFT) 


FULL  COLLECTIVE  STICK  TRAVEL  «  10. JO  INCHES 


FULL  DIRECTIONAL  PEDAL 


TRAVEL 


7.00  INQIES 
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TRAVEL  -  12.40  lNaiE'J 


TRAVEL 
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FIGURE  NO.  63  :  '  '  1  ' 

CONTROL  POSITIONS  IN  AUTOROTATION 
UH - IB/ 540  USA  S/N  63-8684 
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WEIGHT 
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CG 

STATION 
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126 . 3 (FWD) 
131. 8(AFT) 
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FULL  DIRECTIONAL  PEDAL  TRAVEL 
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FWD 


7.00  INCHES 


12,40  INqiES 
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‘ ' 12.70  INCHES 


40  60  !  80  100 

CALIBRATED  AIRSPEED  ~  KNOTS  j 


120 


140 


100 


LONGITUDINAL  CONTROL  GRADIENT  -  INCHES/KNOT 


FIGURE  NO.  64 

.  STATIC  LONGITUDINAL  STABILITY  SUMMARY 
UH-IB/540  USA  S/N  63-8684 


AVG  GROSS 

C.G. 

DENSITY 

ROTOR 

PLOTTED  ON 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FIGURE  NO. 

SYM 

LBS 

INCHES 

FEET 

RPM 

O 

6785 

126.0  (FWD) 

5000 

324 

64  C 

□ 

6715 

135.0  (AFT) 

5000 

324 

64  C 

o 

6625 

137.6  (AFT) 

5000 

324 

64  C 

<0 

8125 

125.8  (FWD) 

5000 

324 

64  B 

o 

8300 

133.8  (AFT) 

5000 

324 

64  B 

A 

9245 

126.3  (FWD) 

5000 

324 

64  A 

& 

9175 

131.8  (AFT) 

5000 

324 

64  A 

NOTES: 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  65  THROUGH  85  . 

2.  SHADED  SYMBOLS  DENOTE  CLIMB. 

3.  FLAGGED  SYMBOLS  DENOTE  AUTOROTATION. 

4.  LONGITUDINAL  CONTROL  GRADIENTS  READ  AT  TRIM  POINT 
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LONGITUDINAL  :  i  LATERAL  PEDAL  COLLECTIVE 

STICK  POSITION  STICK  POSITION  !  POSITION  STICK  POSITION 

~  INCHES  FROM  . f* .  ^  INCHES  FROM  . .  ~  INCHES  FROM  ~  INDIES  FROM 

FULL  FORWARD-:  FULL  LEFT'-  FULL  LEFT-  PULL  DOWN  - 

• .  H  -  :  AFT  LT . :  • . RT  LT  RT  DWN  U 


FIGURE  NO.  65 

STATIC  LONGITUDINAL  STABILITY 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

LBS 

INCHES 

:  FEET 

RPM 

6655 

I26,0(FWD) 

5000 

324 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


8  FULL  DIRECTIONAL  PEDAL  TRAVEL 

6 .  •  •  : . i . . 

Q~Q~€r~G  *© "O  ’O 
4 


102 


LONGITUDINAL  i  j  LATERAL  PEDAL  ;  COLLECTIVE 

TICK  POSITION  STICK  POSITION  POSITION  STICK  POSITION 

(NQCS  FROM  ;  ~  '  "INCHES  FROM  INCHES  FROM  INCHES  FROM 

FULL  FORWARD  1  TULL  LEFT  FULL  LEFT  FULL  DOWN 


FIGURE  NO.  66 

STATIC  LONGITUDINAL  STABILITY 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


GROSS 

C.G. 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

LBS 

INCHES 

FEET 

RPM 

6735 

135.0 (AFT) 

5000 

324 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS 
o.  «.  FULL  COLLECTIVE  STICK  TRAVEL  -  ltL.40  INCHES 


LATCRAJ*  PfiOAJj  COUJiCrtVC 

lOL  POSITION  POGITICM  STICK  POSITION 

IftCBES  FfflCB*  I  INCHES  FRCH  '  INCHES  FROM 


PIEURE  NO.  &a 

STATIC  tfWfiiTUDWL  STABILITY 

i mm.  flight 

UH-I*/EflO  USA  S/M  hS-^tiEM 


QCTEITY 

altitude 


STATION 


90  Bft.ipttQ  5000  3t 

SHADED  SYMBOfJ  DENOTE!  TRIM  POINTS 


COLLECTIVE 


CK  TRAVEL  -  lO^IS  INCHES 


DlRECTiCfjAL  PI  DAL 


LOMGrmiNAL 


RATBU  M 


_ 

,  L  ^ 

□  ■r  "1  —  1  .a  ■ -r;~ J -T— IJI1  '  j 

:k 

TRAVI 

EL  - 

12*  flD  INCHES 

1  ,  j 

_*U 

LONGITUDINAL  1  LATERAL  PEDAL  COLLECTIVE 

STICK  POSITION  STICK  POSITION  :  POSITION  STICK  POSITION 

INCHES  FROM  i  INCHES  FROM  !  i  INCHES  FROM  '  ' INCHES  FROM 

FULL  FORWARD  :  FULL  LEFT  FULL  LEFT  FULL  DOWN 
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FIGURE  NO.  69 

STATIC  LONGITUDINAL  STABILITY 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

EBS 

INCHES 

FEET 

RPM 

8220 

136 .6 (AFT) 

5000 

324 

SHADED  SYMBOLS  DENOTE  TRIM; POINTS 


3  8  FULL  COLLECTIVE  STICK  TRAVEL  “  10,40  INCHES 


i  2 

at  8  I  FULL' DIRECTIONAL  PEDAL  TRAVEL  ■  7.00  INCHES 


6 


19  FULL  LONGITUDINAL  STICK  TRAVEL  ■  12.70  INCHES 


106 


FI  CURE  lit).  70 

STATIC  LONGITUDINAL  STAji]  LETT 
U3VEL  TUGltr 

UH-1R/SRO  USA  S/K  ti-iibS-l 


CROSS 

WEIGHT 

LBS 

yfss 


peugm 

ALTITUDE 

IML 

SOlfG 


gotos 

SPEED 

RFM 


STATION 

INCHES 

iIOcfSd) 


SHADED  STHIiOLS  DI1NOTB  TRIM  POINTS 


FULL  COLLECTIVE  STICK  TRAVEL  «  lt+AQ  iNCafRs 


FULL  DIRECTIONAL  PEDAL  TRAVEL  -  T<OD  INCFES 


FULL  LATERAL  STICK  TRAVEL  -  12,40  El 


full  Long  i  tudIkai,  at  it* 


TRAVEL  -  12 


CALIBRATED  AIRSPEED  -  KNOTS 


FIGURE  NO.  72 

STATIC  LONGITUDINAL  STABILITY 
MAXIMUM  POWER  CLIMB 
UH-1B/S40  USA  S/N  63-8684 


GROSS 

CG 

.  DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

LBS 

INCHES 

FEET 

RPM 

6655 

126,0 (FWD) 

SdoO 

iKTT 
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FIGURE  NO.  73 

STATIC  LONGITUDINAL  STABILITY 
'  'MAXIMUM  POWER  CLIMB 
UH-1B/540  USA  S/N  63-8684 


STATION 


LATERAL  STICkItRAVBL 


WNOITUOINAL  STICK  TRAVEL 


12,70  INCHES 


~T  I  FIGURE  NO,  74  r  ; 
jSTATic  LONGITUDINAL  STABILITY 

. i MAXIMUM  POWER  CLIME 

UU-tlB/540  USA  S/N  63-8684 

SHADED  SYMBOLS  DENOTE  TRIM  POINT 


GROSS 

WEIGHT 


imm 


DENSITY  pjtor 
ALTITUDE  SPEED 
RPM 


. 

:•  ;■ 

- 

6760  ! 

1 

' 

l37*6(AFT): 

i... . i . L  .. 

(5000  ! 

■  1  .  ; 
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:  | 
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I  i  I 

!  .  i:  .  -  i 
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COLLECTIVE  STICK  TRAVEL  « 

ip*w  INCHES 

a  a  w 
[— i .  w  _J 

J  ^  E  J 
OUU3 
U  H  fe  B. 


AL  PEDAL  jTRAVEL  «  7,00  fNGHE 


FIGURE  kOi  >5  1 

STATIC  LONGITUDINAL  STABILITY 
MAXIMUM  POWER  CLIMB 
LflMB/SM  USA  S/N  G3*B6B4 


tiP-ClSS 

WEIGHT 

.  jJLBSJ 

0190 


CG  DMUm  ROTOR 

STATION  ALTITUDE  SPEED 

INCHES  ...  FEET  KPM 

136.  ifPWD)  5000  114 


SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


FULL  COLLECTIVE  STICK  TRAVEL  “10.40  INCHES 


7.00  INCHES 


FULL  DIRECTIONAL  PEDAL  TRAVEL 


FULL  LATERAL  STICK  TRAVEL  =  12.40  INCHES 


full  longiiud: 


ECU  TRAVEL 


i 

. 

CALIBRATED  AIRSPEED  ~  KNOTS 

-i  j 

_ 

_ 1 _ l _ L_ 

j  1 

i  1 

112 


;  PEDAL  '  i  COLLECTIVE 

POSITION  j  :  STICK  POSITION 
NICHES 'FROM  .  INCHES  FROM 


SHADED  SYMBOLS  '  DENOTE  TRIM  [-POINTS 


FULL  COLLECTIVE  ST iCK  TRAVEL  «  10.40  INCHES 


FULL'  DIRECTIONAL  PEDAL 


LATERAL  STICK ; TRAVEL  »  i!2 


TRAVEL 


KNOTS 


CALIBRATED 


1A1  ^  _  i  f  m 

‘  FIGURE  NO.  76  j  : 

STATIC  LONGITUDINAlj  STA^ILIT^ 

:  !.: 

;  i 

i 

}"‘  : . MAXIMUM  POWER  CLIMB . 

UH-flB/540  USA  S/N  63-$684 

i 
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i  -  : 
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I  ;  1  ■  i  :  |  •  i  j 

GROSS  CG !  DENSITY  ROTOR 

WEIGHT  STATION  ALTITUDE  SPEED 

LBS  INCHES  |  !  FEET i  .  1  RPM 
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•  j  •  ! 
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|  .  i  FIGURE  NO.  ' 77  j 

| STATIC  LONGITUDINAL  STABILITY 

.  MAXIMUM  POWER  CLIMB 

UH+1B/540  USA  S/N  63-8684 


GROSS 
WEIGHT 
LBS  ; 
9185 


DENSITY  ROTOR 
ALTITUDE  SPEED 
FEET  RPM 

5000  324 


CG 

STATION 

INCHES 

126,3(FWD) 


SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


FULL,  COLLECTIVE  STICK  TRAVEL "»  10-40  INCHES 


INCHES 


FULL  DIRECTIONAL  PEDAL  TRAVEL  -7.00 


FULL  LAT8RAL  5TICX  TRAVEL  •  12.4$  INCHES 


FULL  LOWCITUDINAI  ST 


12. 7D  INCHEB 


CALIBRATED  AIRSPEED  -  KNOTS 


114 


PEDAL  TRAVEL  •  7 


■  FIGURE  NO.  78  I 
STATIC  LONGITUDINAL  STABILITY 

1  u&vtuiiu  nnuriMt  r»f  vitii 


’  MAXIMUM  POWER  CLIMB 
UII-1B/540  USA  S/N  63-8684 


GROSS 

MEiarr 


CG  DENSITY 

STATION  ALTITUDE 


9165  131.8 (APT) 


SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


FULL  COLLECTIVE  STICK  TRAVEL  •  10.40  INCHES 


MCITUD|NAL  !  LATERAL  1  tZVAli  COLLECTIVE 

CIS  PO&i TIOS  BT3C|C  PflSiflffl  POSITIDH  STICK  POSJTtaH 

KGimSTfiCfii  INDIES  FR £>U  1  T  INCHES  PMSM  “  INCHES  FROM 

LL  FCfWMRD  FULL  LEFT  FULL  LEFT  FULL  BCMM 


FLfcLUtE  HO.  TO 

STATIC  LO^GITUtllifAll  ST A&  I L  ITT 


AimmorATiaN 


UH-flU/SdO  USA  3/1+ 


FULL  CiFEETtOHAt.' 


IAL  TRAVEL  -  T 


n'E  T  C13T 
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1GEJI! 
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H 

$CHE 

£ 

|  i 

IS 
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HES 

! — 

_.L 
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FIbUftE  |N0„  40  ! 

iSTATlC  LONGITUDINAL  STABILITY 

. AUTORQTATION  :  I . !" 

:  UHtlB/540  USA  S/N  63-8684  | 

I-  -  — j — i . j-  •••••  ••  j  ■ 


ALTITUDE 


35.0 (AFT) 


SHADED  SYMBOLS  DENOTE  TRIM; 


:ULL  COLLECTIVE  STICK  TRAVEL  *>  10.40 


DI  RECTI ON AL  PEDAL  TRAVEL  i»  7,00 


lateral 


\TirL\T 


r  :  i  FIGURE  HQr  81  > 

STATIC  LONGITUDINAL  STABILITY 

......  .  ....  ••  AUTOROfTATION . !’  '  ;  '  1 

UH41B/540  USA  S/N  63-8684 

;  i  ;  i  i 


DENSITY  ROTOR 
ALTITUDE  SPEED 
.  FEET  .  .  RPM 
15000:  !  324 


GHT  STATION  , 

,BS  j  INCHES  I 
W\  1J7.6CAPT) 

;  I  :  !  !  ! 

SHADED"  SYMBOLS  DENOTE  TRIM'  POINTS 


FULL  COLLECTIVE  STICK  TRAVEL  «  IQ.4G  INCHES 


FULL  DIRECTIONAL  PEDAL  TRAVEL  *  7.00 


LONGITUDINAL 


ID  AIKSPEE 


fullIlatb1 

RAL 1 

TRAVEL  «  ; 

I2.4C 

i  INCHES 

m _ , 

* — 

.  .  .  .1.  1 

iii* 

!  I | 
1 

— 

PEDAL  !  |  j  COLLECTIVE 

!  POSITION  I  STICK  POSITION 

:  IN  ares  FROM  “I .  INCHES  "FROM"  “T 


:  1  FIGURE  NO,  82  ;  ; 

STATIC  LONGITUDINAL  STABILITY 
AUTOROTATION 

UHUB/540  USA  S/N  63-8684  j 


DENSITY 
ALTITUDE 
! FEET i 


ROTOR 
SPEED 
RPM  j 


CG 

STATION  | 
INCHES  i 


SHADED  SYMBOLS  DENOTE :TRlM  j 


POlNlTS 


FULL  COLLECTIVE  STICK  TRAVEL  “id ,40 


Travel 


directional  p$dal 


7.00  INCHES 


iu.4d  mates 


UK*  TRAVEL 


LONG  HUD 


12.70  INDUES 


CALMflA 


LTERAL  PEDAL  COLLECT  tVE 

position  poeirtcH  stick  position 

IDS  FROM1- - INCHES  PROM  INCHES  FROM 


FIGURE  NO,  05 

STrtT i C  um 1 TO I N  At  STAR lim 

AlfTC  ROTATION 

UH-lJi/S^O  USA  S/H  65-BO0J 


EiRU5S 

WEIGHT 

l,[i;i 

B220 


CG  DENSm  litf 

:STATiON  ALTITUDE  SF1 

,JM££_  JEEEI  Jl 

!_53.fi{AFT)  £000  J 


SIWDJjD  SWlMlS  fft^OTE  TRIM  POINTS 


COLLECTIVE  STICK  T HAVEL 


FULL  DIRECTIONAL  PEDAL  TRAVEL  -  7.00  INCHES 


CA LID RATO D  At  85 PEED  -  KNOTS 
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AUTOROTATION 

U1I-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

L^S 

INCHES 

FEET 

RPM 

9165 

131.8(AFT) 

5000 

324 

shaded  Symbols  denote  trim  points 


STATIC  LATbRA L-  D I KECTIUN AL  STABILITY  5UMMAKX 
UH-1B/540  USA  S/N  63-8684 


SYM 

AVG  GROSS 
WEIGHT 
LBS 

C,G. 

STATION 

INCHES 

DENSITY 

ALTITUDE 

FEET 

ROTOR 

SPEED 

RPM 

0 

6785 

126.0 (FKD) 

5000 

324 

o 

6715 

135.0 (AFT) 

5000 

324 

A 

6625 

137.6(AFT) 

5000 

324 

NOTES : 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  89 
THROUGH  4D.1  98  AND  101 
'  2.  SHADED  SYMBOLS  DENOTE  CLIMB 

■  3.  FUGGED  SYMBOLS  DENOTE  AUTOROTATION 


AFT(l37 


■CALIBRATED  AIRSPEED  -  KNOTS 


I 


PEDAL  GRADIENT  LATERAL  CYCLIC  GRADIENT  ROLL  ANGLE  GRADIENT 


UH- 13/540  USA  S/N  63-8684 


AVG  GROSS 

C.G. 

DENSITY 

ROTOR 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

LBS 

INCHES 

FEET 

RPM 

0 

8125 

125, 8(FWD) 

5000 

324 

□ 

8300 

133. 8 (AFT) 

5000 

324 

NOTES : 

1 

.  CURVES  : 

DERIVED  FROM 

FIGURES  NO 

.  92 

THROUGH 

94y  99,  AND 

102 

2.  SHADED  SYMBOLS  DENOTE  CLIMB 

3.  FLAGGED  SYMBOLS  DENOTE  AUTOROTATION 


+0.05 

0.00 

-0.05 

-0.10 

-0.15 


•  CQ 

W  Ujg  2; 

%%%% 
u  o 
z  tu 

>~4  Q 
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PElJAL  GRADIENT  LATERAL  CYCLIC  GfcAiiENT  BOLL  ARQtH  GRADIENT 


FIGURE  NO.  88 

LATERAL-DIRECTIONAL  STABILITY  SUMMARY 
UH-1B/S4Q  USA  S/N  63-8684 


AVG  GROSS  C.G.  DENSITY  ROTOR 
WEIGHT  STATION  ALTITUDE  SPEED 
SYM  LBS  INCHES  FEET  RPM 

~0  9245  I26.3(FWW  5000  324 

□  9175  151. 8 (AFT)  5000  324 


NOTES : 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  95 
THROUGH  ,9(74  100  AND  103 

2.  SHADED  SYMBOLS  DENOTE  CLIMB 

3.  FLAGGED  SYMBOLS  DENOTE  AUTOROTATJON 
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■  i 


\ 

! 

I 


FIGURE  NO.  89 

I  STATIC  LATERAL-DIRECTIONAL  STABILITY 
LEVEL  PLIGHT 

Ull-lB/340  USA  S/N  63-8684 


! 

GROSS 

-  CG 

DENSITY 

ROTOR 

CALIBRATED 

WEIGHT 

STATION 

ALTITUDE 

SPEED, 

AIRSPEED 

SYM 

LBS 

INCHES 

FEET  . 

RPM 

KNOTS 

‘o' 

"W 

SOW 

3^4 

IT* 

□ 

6715 

135 .0(AFT) 

5000 

324 

35 

A 

6625 

137, 6 (AFT) 

SOOO  ! 

324 

35 

PEDAL  TIUYE 


IOKU. 


7,  DO  INGiE 
PlfP  C.G. 


PULL 


SHADED  SYMBOLS  DENOTE  TRIM  POINT 


z 

-J  O  S  Q 

<  w  d  cc 

Z  H  i*  < 
HH».a 

q  to  at 
S  £  to  £ 

>-l  LU 
u  «  I  J 
z  u  C  -a 

Rh23 

sfr 


'FULL  LONGITUDINAL 


FHl)  C 


TRAVEL  «=  12.70  INCHES 


—  aft  e.c.  1 1 js .us 


:i;:;  &'10 

S4:tu  .Si 

SH~  0 
•~&4& 

.  '  I  ' 


APT  C.«.  X137.6) 


4*  4' 8 

S.£  {  , 

<-m  ETaa  i  ** 
ttLtr)  F  -4  : 
too  tn 
H  a.  W  J) 

a  SB  !....: . 


jFULLj  LATERAL  SjriCK  {TRAVEL  *  ^2.401  INCHES 


_~.dc. _ ! 

z  §  t  | 
JO  a.  dp  "! 

•CM  '  J 

i 


r4 - 0 -l 


APT  C.G.  (135.0) 

l 

-  AFT  C.G.  (137.6) 
'ri_&^fcJA  . 1 

€r® 


rwu  t,c. 


AFT  C.G.  (135.0) 


60  40  !  20  !  0  !  26 

LT  :  ;  ANGLE  OF  SIDESLIP  ~  DEGREES  •  ! 


L. 

126 


,-urc*l JWit**— 


FIGURE  NO,  90 

STATIC  LATERAL- DIRECTIONAL  STABILITY 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/N  63-8684 


GROSS  CG  DENSITY  ROTOR:  CALIBRATED 

WEIGHT  '  STATION  ALTITUDE  SPEED:  AIRSPEED 

SYM.  -LBS  :  INCHES  :  .  ■FEET ;  •  RPM  .  KNOTS 

O  ;  6785  126.0(PWD)  $000  | 324  96 

O  6715  135,0 (AFT)  5000  324  99 

A  I  6625  137.6XAFT)  5000  324  :  99 

SHADED  SYMBOLS  DENOTE  TRIM  POINT 
IFULL ' LONGITUDINAL  STICKTRAVEL  »  12.70  INCHES 


PULL  LATERAL  STICK  TRAVEL  •  12.40  INCHES 


INCHES 


FULL  DIRECTIONAL  PEDAL  TRAVEL 


ANCLE  OP  SIDESLIP 


DEGREES 


ygjl 

fc  ' 
3 

S  Plcn 

W  MW 

“•gig 

ml 

~1 

3 

ilij 

..  i:« 

-  « 

LpUL 

-  r 

IT  *j 

4< 

r" 

m 

UH*jlB/5fO  USA-  S/f^  69«86S4 

. {— ■v-*t — . .  -*■? r — 


bHNSI^Y 

ALTITUDE 


STATION 


8Si  ;  12M(PWDj) 
is;  :  13S.aCAFT) 
2S . 137.5CAFT) 

SHADE  D  SYMBO  L;DBN 


HIM i POINTS 


jFULL  *  LONG  E T UOIMAI. 


iTICE  '  f  RAVEL  ;  -Tl2LTtf  i'NC(lB8  T 


AFT 


(1^7,6) 


AF|T  C.O 


TBAVSl 


12.10  INOjES 


(537*6) 


0)(ELife^£  PEOAL 


00  twain 


!  FIGURE  NO.  92 

TATTC  UyTERAt-DIRgCTIONAL  STABILITY 
:  "'"i  LEVEL  :  FLIGHT  !  i 
UH-ilB/54Q  USA  S/M  63-8684 


GROSS  •  •  CG  .DENSITY.  ROTOR  CALIBRATED 

EIGHT  .  STATION  ;  ALTITUDE  SPEED  AIRSPEED 
lbs;  inches  feet  rpm  :  knots 

8125:  12S,8(FWD)  5000  i  324  '  '  i  37 

8300  :i33.$CAPT)  5000;  j  324  37 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS  ! 

'  I  '  i  :  i  '| 

12.70  INCHES . i . i 


FULL  LONGITUDINAL  STICK; TRAVEL 


12.40  INCHES 


FULL  LATSRAL  STICK  TRAVEL 


DECREES 


H 

Ml 

te 

. 

— 

Bj 

-a: 

= i 

—  1 
r  — — * 

*1 

J 

€ 

\ 

-F 

-1 - f 

P 

“ 

) 

J 

h* 

i  . 

3 

s 

FULL 

tm 

cri 

[ON 

AL  PBDAL  ' 

r RAVEL  •  i 

[.01 

d  : 

w 

1 .! 

111 

— | - 

LTERA1 


'figureTno 


STATIC  LATERAG-DIRfCTiqNAL  STABILITY 

LEVEL  FLIGHT .  " 

I  UH-tlB/540  USA  S/N  63H3684 


i...  CG  DENSITY 

|  STATION  ALTITUDE 

INCHES  FEET' 


ROTOR  CALIBRATED 
gPEED  AIRSPEED 
RPM  KNOTS 


.  GROSS 
WEIGHT 
!  LBS 


3300  133, 8£AFT)  5000  32 

SHADED! SYMBOLS  DENOTE  TRIM  POINTS 


12.70  INCHES 


FULL ' LONGITUDINAL  STICK' TRAVEL 


LATERAL  STICK 


i ;  n 

131 


h 


AFT  C.G 


*!MLj  LATERAL  STIC*  IrWWli 


12,4Q  INOJES 


,  i  ;  ]  FIGURE  NO.,  95 

i  STATIC  LATERAL-DIRECTIONAL  STABILITY  !  ! 

:'"j"  :  T  T"V"  ”"'i . LEVEL  FLIGHT  T  *  !  . 

I  UH4lB/5f*0  USjA  S/N  63-8684 


GROSS  CG  .  „  DENSITY.  ROTOR  CALIBRATED 

WEIGHT  STATION  ALTITUDE  SPEED  AIRSPEED 


INDIES  t  FEET  RPM  KNOTS 

3TFWT5T  M"  SZT  ~TT\ 


917S  ;  131, 8 (AFT)  SOOO  i  324  !  37  : 


SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


Z  L 

JOKa 

SPSS 

H'HttS 
a  to  i  a. 


FULL  LONGITUDINAL  STICK  TRAVEL  »  12.70  INCHES 


P  2  to  £ 

z  u  D  hJ 


3w  z  a 
HHU.Q 


FIGURE  NO.  96 

STATIC  LATERAL-DIRECTIONAL  STABILITY 

LEVEL  FLIGHT  !'  . 

!  UH*lB/540  USA  S/H  63-0684 


ROTOR  CALIBRATED 
SPEED  AIRSPEED 
RPM ;  KNOTS 


DENSITY 

ALTITUDE 

\  feet' 


CG 

STATION 

INCHES 


9175  131. 8 (AFT)  5000; 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


PULL  LONGITUDINAL  STICK  TRAVEL  p  12.70  INQ 

/— iFWD  t.G,  I 


■» 

■ 

9 

!’■ 

j:  i 

01 

nr 

LT 

ilA 

L 

3LftAL 

TRAVEL 

a' 

4 

... 

r 

... 

.  ±: 

m  j —  PH  D  r< 

1 

"i 

~ 

r- 

FIGURE  NO.  97 

STATIC  LATERAL-DIRECTIONAL  STABILITY 
LEVEL  'FLIGHT 

UH«>1B/S40  USA  S/N  63-8684 

•  .  i  ! 


•  •  1 

GROSS 

.  CG  . 

DENSITY 

ROTOR 

CALIBRATED 

I  : 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

AIRSPEED 

SYM 

LBS 

INCHES 

;  FEET 

RPM 

KNOTS 

G 

D24S 

I26.5LFWDJ 

SDOP 

'  JzV 

w 

□ 

9175 

isi.s  (Am 

50  DU 

324 

107 

SHADED  SYUUOIS  DUNfJTU  THIN  POINTS 


FULL  LATERAL  STICK  TRAVEL 


12. it  inches 


DI  RECTlOJfAL  l-U DAL  TRAVEL  -  7,00  INGLES 


FULL  LONGITUDINAL  STICK  TRAVEL  -  I2.SO  INCHES 

j-  PINT?  C.G* 

aft  c.g.  i 


—  n-  J  - 


two  C,rtJ 


AFT  C.Gp 

ill  j'  '  J.. 


I  I 

4t>  '  :d  '  r>  2D 

AHGlt  OF  SIDESLIP  -  DEO  REE  ^ 

.  ,  T-— +'  :  ■  ,  -  - 
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j  FIGURE  NO*  $8 

I  ^nrCDAI  nTDCr^TTAMM  QTAU  T T  T'TV 

fk#«  f  «  »f  k>»  *tf4V  f  ■»  "«rj»  1>  «M  +f  •  »  W  *  M*  •  * 

(MAXIMUM  POWER  iCLIMB 
UH «(IB/540  USA  S/^  63-8684  ; 


CTA^Tr 


GROSS  CG  DENSITY  ROTOR  CALIBRATED 

WEIGH?  STATION  ALTITUDE  SPEED  AfRSPEED 

LBS  INCHES  FEET  RPM  KNOTS 

6735  I26.0CFWD)  ‘5000  324  52  , 

a  6715  135.0(AFT)  5000  !  324  52 

A  6633  137, 6(AFT)  3000 ’  '  324  52  ’ 

SHADED  SYMBOLS  DENOTE  TRIM  PODNTS 
FULL' LONGITUDINAL  STICK  TRAVEL  =  12.70  INCHES  : 


AFT  C .G.  (1J7.&) 


r RAVEL  «  12.40  INCHES  j 
APT  C.G.  i_ 


FULL-  DIRECrrONAL  PEDAL  TRAVEL 


7.00  INCHES 


AfT  Q*G 


4  APT 


ANGLE  OF 


!  PEDAL  !  ;  I  LATERAL  •  i  ;  |  ;  j  BANK  j  .  LONGITUDINAL 

POSITION  STICK' .'POSITION:  j  ’  i  ANGLE  STICK  POSITION 

INCHES ‘FROJf  I  :  •  INCHES  FRDM'i  T . “f . “  ""  •*  INCHES  FROM 

FULL  LEFT  FULL  LEFT  '  •  DEGREES:-:  i  ■  FULL  FORWARD 

LT  RT  LT-  -  : . -  . . RT  LT  •  -  •  RT  FWU  AFT 


FIGURE  NO,  99 

;  STATIC  LATERAL-DIRECTIONAL  STABILITY 
MAXIMUM  POWER  CLIMB 
UH-1B/540  USA  S/N  63-8684 


■j  . J  - 

GROSS 

CG 

DENSITY 

ROTOR 

CALIBRATED 

i 

:  1 

WEIGHT; 

STATION 

ALTITUDE 

SPEED 

AIRSPEED 

SYM 

LBS 

INCHES 

FEET 

RPM 

KNOTS 

■  0 

8125 

125.8(FWD) 

5000 

324 

57 

:  Q 

8300. 

.  133.8(AFT) 

5000 

324 

.  57 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS 
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!  FIGURE  NO,  100  i 
STATIC  LATERAL-DIRECTIONAL  STABILITY 
MAXIMUM  POWER  CLIMB  j  - 
:  UU^lB/540  USA  S/ff  63-p684  i 


GROSS  CG  DENSITY  ROTOR  CALIBRATED 

'EIGHT  i  STATION  ,  ALTITUDE  SPEED  AIRSPEED 

LBS  INDIES  ;  FEET  RPM  :  i  KNOTS 

9245  i26.3(FWD)  "5000"  "W  ~~S7~ 

9175  131. 8(AFT)  5000  324;  :  '  57 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS  '  !  ~  r '  Y' T 


FULL:  LONGITUDINAL  STICK'.  TRAVEL 


12.70  INDIES 


OF  SIDESLIP 


DEGREES 


FIGURE  NO,  101 

i  STATIC  LATERAL-DIRECTIONAL  STABILITY 

i .  1  AUTOROTATION  I  ' 

:  UH-1B/540  USA  S/N  63-8684 


1 

GROSS 

CG 

density 

ROTOR 

CALIBRATED 

WEIGHT 

,  STATION 

ALTITUDE 

SPEED 

AIRSPEED 

SYM 

LBS 

3NG1ES 

FEET 

RPM 

KNOTS 

o  1 

I  6785 

126,0(FWD) 

5000 

324 

:  60 

□ 

67  IS 

13S.0(ArT) 

SOOO 

*24 

60 

A 

6625 

I37.6(AFT) 

5000 

324 

60 

SHADED  SYMBOLS  DENOTE  TRIM  POINrS 
PULL  LONGITUDINAL  STICK  TRAVEL  •  12.70  INCHES 


FULL  LATERAL  STICK  TRAVEL  -  U.40  INCHES 


inches 


OIRBPTIONAL  PJ 


L  TRAVEL 


ANGLE  OF  SIDESLIP 


|5 

Mb 

“■a 

...  4 

' 

APT  C.G 

1  .  i 

L  '63 

1  J\ 

HH 

3E 

1 

w  > - 

ri 

7 

4*  . 

► 

m 

8 
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FIGURE  NO.  102  r 

STATIC  LATERAL -UI RECTIO&IAL  STABILITY 
AUTO ROTATION 

UH-1&/S40  USA  S/N  63-8684 


CC  UEKSITY  KOTOR.  CALIBRATED 

STATION  ALTITUDE  SPEED  AIRSPEED 


CROSS 

HEIGHT 


LATERAL  STICK  TRAVEL  •  12.40  INCHES 


INCHES 


TICE:  F031TIC2il 


m.$  capt) 


SHAGS  L'  SfMfil 


mm  points 


IX^GITUDIMAI.  STICK  TdAVtlL 


13*70  INCHES 


r 


LATERAL  BANK  LONGITUDINAL 

POSITION  STICK  POSITION;  ;  ANGLE  STICK  POSITION 

INCHES  FROM  ~'t  INCHES  FROM  . .  INCHES  FROM 

FULL  LEFT  !  FULL  LEFT  j  DEGREES  FULL  FORWARD 


FIGURE  NO,  104  i  ’  r"  ] 

STATIC  LATERAL-DIRECTIONAL  STABILITY  1 
AUTOROTATION 

UH-1B/540  USA  S/N  63-8684 


GROSS 

CG 

DENSITY 

ROTOR 

CALIBRATED 

Weight 

STATION 

ALTITUDE 

SPEED 

AIRSPEED 

SYM 

.  LBS 

INCHES 

FEET 

RPM 

KNOTS 

0 

9245 

126. 3(FWD) 

5000 

324 

60 

□ 

9175 

131. 8(AFT) 

5000 

324 

60 

SHADED  SYMBOLS  DENOTE  TRIM  POINTS 


l 


TOSTTKRf 


!  FIGURE  NO.  105 

CONTROL  POSITIONS  IN  SIDEWARD  FLIGHT 
.  UH-1B/540  USA  S/N  63-86B4 

GROSS  C.G.  OflNSlTT  AOT1 

WEIGHT  STATION  ALTITUDE  SFEI 


FDU  LATERAL  STICK  TRAVEL,  -  12,40  INCHES 


FULL  M 


SUO  125. 

1  2080  324 

PULL  COLLECTIVE  STIC*  TRAVEL  -  10,40  INCHES 

r 

' 
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-  Bfc 
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.  t 

m 
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H 

*B 

ir  . 

$ 
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m 
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■ST  EC  r 
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4u7T 
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m 

r 

_ 

M 
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u 
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t 
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e! 
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p 

2 

& 

'I 

A 

i 

s 

\  . 

10 

■; 

'N 

L  j 

rag 

1 

.  i 

i 

Fj 

1 

£ 

. 

y 

SHE 

V 

:.;i 

. 

- 

i  -i,_i 

a 

e  t 

!; 

I  H‘ 

:  .:,  „ 

41] 

i  4 

LE 

4 

FT 

p 

2D 

it 
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1 
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■  ■  + 

_ 

CALI 

HSI 

o  - 
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1 

nn 

i  - 

i 

rrr. 
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FIGURE  NO,  106 

CONTROL  POSITIONS  IN  REARWARD  FLIGHT 
UH-1B/540  USA  S/N  63-8684 


GROSS 

C.G. 

DENSITY 

ROTOR 

WEIGHT 

STATION 

:  ALTITUDE 

SPEED 

LBS 

INCHES 

FEET 

RPM 

8140 

125.8 

2080 

324 

g 

a. 

8 

FULL  COLLECTIVE  STICK  TRAVEL  «■  10,40  INCHES 

55 

a 

O 

i 

£  H 

*— J 

• 

►-« 

H  trt 

b  o 

UJO. 

£ 

s 

6 

• 

i 

~J . 

8;H 

o 

rv' 

4 

£ 

xy  w 

■  £_ 
t fi 

•  • 

2: 

►H 

I 

a 

2 

i 

'  '  '  '  •  ! 

g  i0|FULL  LATERAL  STICK.  TRAVEL  »  12.40  INCHES  . 

i 


u  FULL  LONGITUDINAL  STICK  TRAVEL  -  12,70  INCHES 


C.G.  STATION 
INCHES 


FIGURE  NO.  107 

REACTION  TO  AN  AFT  LONGITUDD 
LEVEL  FLIGHT 
UH-lB/^ljO  USA  S/N  63-86 


GROSS  WEIGHT 
LBS 
5^00 


DENSITY  ALTITUDE 
FEET 
?000 


FIGURE  NO 
REACTION  TO  AN  *FT  L 


LEVEL  FI 
UH- I 0/540  USA 


GROSS  WEIGHT 
LBS 


DENSITY  At 
FEE! 


500C 


< 

Z  Z  Q 

H  U  o  U)  cc 

Q  U  h  |u  I  J  4 

p  «  f-  a  o  .j  z 

H  H  □  at  3  cc 
h  »i  w  ?.  t  u  o 

IS  C>  —i  Lu 

»  CL 

a 


32 

IS 

24 

30 

It 

U 


4-  n 


iS 

is* 


ir; 


6465 


C.G.  STATION 
INCHES 


lb-i 

j- 

12- 

S  12- 

*■ 

4- 

1  *■ 

Ll 

IT 

4- 

„  * 

ifht 

12..“ 

IF- 


Ifri 


Qh 

4* 


aJt  im 


137. 7 (AFT) 
4  -T 

3“ 

3  - _ 

J-f 


0.E 

5  ;,1 

*  34 
30 
16 
13 


4- 

a- 

13- 

Lt!  _ 
20- ■ 


6- 
13  - 

M“ 
3D  - 

W-l 


FIGURE  NO.  108 

REACTION  TO  AN  AFT  LONGITUDINAL  PULSE 
LEVEL  FLIGHT 

UH- IB/540  USA  S/N  63-8684 


,  WEIGHT 

AS 

>465 


DENSITY  ALTITUDE 
FEET 
5000 


ROTOR  SPEED 
RPM 
324 


CALIBRATED 

AIRSPEED 

KNOTS 

118 


PITCH 

-ROLL 

.YAW 


< 

z 

*-*  z 

Q  ^  C 

p  U  »-» 

P  H  H 
H  H  H 

C3  00  00 
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FIGURE  NO. 
REACTION  TO  AN  AFT  LO' 
MAXIMUM  POWEj 
Ull-  IB/540  USA  S 


C.G.  STATION 


GROSS 


I 


1 


_J L_J  l i i L—j  POMN  n  I  TCI  l  up 

YAW  RT  LT  YAW  RT  LEFT  YAW  MGHT 


C.G.  STATION 
INCHES 

135.0 (AFT) 


2 

o  in 

<  h-i  w  S  J  h- 
Qhrc 
UHUKDW 
B.  W  Z  u.  u.  J 

o 


a.  in 

w  p-i  w 

JU.  J  UJ 

U  O  W  OS 


:  x  u 
<  w 


►J  <  W  s  s  u 

-j  >  d;  o  hi  h 

O  uaidiH 

os  ai  i-  H  a. 


FIGURE  NO.  110 

REACTION  TO  A  LEFT  PEDAL  PULSE 
MAXIMUM  POWER  CLIMB 
U11-1B/540  USA  S/N  63-8684 

GROSS  WEIGHT  DENSITY  ALTITUDE  Rl 

LBS  FEET 


- 

T  v  ■  ■  “  nr— -  i  n  i  m  jvi 

YAH  — 

1 

PIT 

1 - 

Yaw  ^  -| 

0 

I 

1 

i 

RIGHT  417 


FIGURE  NO.  110 

REACTION  TO  A  LEFT  PEDAL  PULSE 
MAXIMUM  POWER  CLIMB 
UH- IB/540  USA  S/N  63-8684 

GROSS  WEIGHT  DENSITY  ALTITUDE  ROTOR  SPEED 

LBS  FEET  RPM 


CALIBRATED 

AIRSPEED 

KNOTS 

55 


VF-V'V^v, 


PlTtH  AMJULAfl  ACGELEI 
NOT.  AVAILABLE 


TTQN  DATA 


ROLL 


/'■WfVWa-V 


SECONDS 


-3 
CO  3 

w  U.  2 
.  .  X  X 
UJZHUS  * 
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u  o 
o  a. 
u 


z  o 

*-h  DC 
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►J 


O  — 
d;  t/j 

=  o 

H  O. 


C.G.  STATION 
INCHES 
135.0  (AFT) 

6  1 


5  - 
(4  - 

3- 
2 
1H 


FIGURE  NO.  Ill 
REACTION  TO  A  THROTTLE  CHOP 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 
GROSS  WEIGHT  DENSITY  ALTITUDE 
LBS  FEET _ 


CALIBRATED 

AIRSPEED 

KNOTS 


qc  O 
C  UJ  2 
H  UJ  Cl. 
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t;  16  - 
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4630 
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PITCH — J 


IGURE  NO.  Ill 
N  TO  A  THROTTLE  CHOP 
LEVEL  FLIGHT 
540  USA  S/N  63-8684 

ilGHT  DENSITY  ALTITUDE 


■1030 


CALIBRATED 

AIRSPEED 


PITCH 

ROLL 

YAW 


LONG.  STICK 
LAT.  STICK 
PEDAL 


KNOTS 

Tsi 


It.  STIC* 


PITI/J 


P-Lr&ATlQH  i 


PEDAL 


INF.  ’iluWLK 


r 


longitudinal  control  SENSITIVITY 
DEGREES/SLC/SHCj 
INCH 


I 


FIGURE  NO,  112 

LONGITUDINAL  CONTROL  SENSITIVITY  SUMMARY 
UH-1B/540  USA  S/N  63-8684 


SYM 

GROSS 

WEIGHT 

LBS 

C.G, 

STATION 

INCHES 

DENSITY 

ALTITUDE 

FEF.T 

ROTOR 

SPEED 

RPM 

PLOTTED  ON 
FIGURE  NO. 

O 

6825 

126.1(FWD) 

5000 

324 

112  A 

□ 

6715 

135.0 (AFT) 

5000 

324 

112  A 

0 

6465 

137, 7(AFT) 

5000 

324 

112  A 

a 

7800 

125.5(FWD) 

2120 

324 

112  B 

&  • 

8220 

125 . 8 (FWD) 

5000 

324 

112  B 

ti 

8275 

133.8(AFT) 

5000 

324 

112  B 

A 

9195 

126, 3 (FWD) 

5000  . 

324 

112  C 

0 

9230 

13 1.8 (AFT) 

5000 

324 

112  C 

NOTES: 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  113  THROUGH  128 

2.  SHADED  SYMBOL  DENOTES  PITCH  DOWN. • 

3.  HALF  SHADED  SYMBOL  DENOTES  BOTH  PITCH  UP  AND  PITCH  DOWN 
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!. 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  PITCH  ACCELERATION  MAX*  ACCELERATION 

—  MC/SFC  /EEC—  —  SECONDS 


FIGURE  NO.  113 

LQNGITUDINAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH*lB/540  USA  S/N  63-8684 


1 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

RPM 

0 

35 

6825 

126. l(FWD) 

5000 

324 

□ 

35 

6715 

135.0 (AFT) 

5000 

324 

A 

35 

6465 

132. 7 (AFT) 

5000 

324 

| 

i 

I 


3 

2 


3 


* 
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TIME  REQUIRED 
TO  OBTAIN 


I  FIGURE  iNO.  114 
LONGITUDINAL  CONTROL  SENSITIVITY 

.  LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

•  GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

95 

6825 

I26.I(FWD) 

5000 

324 

□ 

97 

6715 

135.0(AFT) 

5000 

324 

A 

99 

6465 

137.7 (AFT) 

5000 

324 

l 


10  1 
LONGITUDINAL  i  CONTROL  DISPLACEMENT 
"T"  -  INCHES  FROM  TRIM~: '  ' 


•  Mr1 


picure  iuo.  ns 

LONGITUDINAL  CONTROL  SENStTlVITT 
LEVEL  PLIGHT 

UH.IB/S40  USA  S/N  63-8684 


CG  DENSITY 

STATION  ALTITUDE 


AM  l  RATED  GROSS 
AIRSlT.UU  HEIGHT 


LONGITUDINAL  CONTROL  DISPLACEMENT 


1  INCHES  PROM  TRIM 


» 

f 

1 

* 

j 

S 

£1 

/ 

> 

-  P 

333 

>G. 

1 

/ 

M 

14-  .. 

_ 

... 

... 

TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  PITCH  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  116 

LONGITUDINAL  CONTROL  SENSITIVITY 
HOVER 

UH-1B/540  USA  S/N  63-8684 

CALIBRATED  GROSS  C.G. 

AIRSPEED  WEIGHT  STATION 
SYM  KNOTS  LBS  INCHES 

O  HOVER  7800  12S.5 


FWD 


LONGITUDINAL  CONTROL  DISPLACEMENT 
INCHES  FROM  TRIM 


DENSITY 

ALTITUDE 

FEET 

2120 


,  FIGURE  NO,  ,U7 
LONGITUDINAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH-UB/S40  USA  S/N  63-8684 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS 


CG 

STATION 

INCHES 


DENSITY 

ALTITUDE 

FEET 


LONGITUDINAL  ! CONTROL  DISPLACEMENT 

t . n 


■KpHfj 

I »'  9 

■■ 

’SI—::*:], 

■1 

InA 

-aBTfri 

6270 

12Ssrl(lW| 

50Orr 

B2JS 

m.SCAPT} 

51M# 

0  'Ig 

CPO  OQffQ 

TIME  REQUIRED 
TO  OBTAIN 

HA1UMUH  PITCH  ACCELEStATIGN  MAX,  ACCELERATION 

--  OEG/SEC/SEC  —  —  SECONDS  — 


FIGURE  NO.  118 

LONGITUDINAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

U1I-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

I  : 

MRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

5YM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

i  0 

92 

8220 

12S.8(FWD) 

5000 

324 

□ 

92 

8275 

133. 8 (AFT) 

5000 

324 

3 

2 

1 

0 


Q  EX-  O  CT  EE 


llb-’S — 0 


i 


FWD 


LONGITUDINAL  CONTROL  DISPLACEMENT 
. I"' . INCHES  FROM  TRIM  ' 


FWD  C,G, 


TIKE  REQUIRED 
TO  OBTAIN 

MAXIMUM  P1TQJ  ACCELERATION  M/Ut,  ACCELERATION 

DEG/SEt/SEC  —  —  SHfflHIKJ  - 


FIGURE  NO,  as 

LONGITUDINAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH-aB/540  USA  S/N  63-8684 


ROTOR 

SPEED 

RPM 


CC.  DENSITY 

STATION  ALTITUDE 

INCHES  FEET 

125. 8(FWD)  5000 

133. 8 (AFT)  5000 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS 


rA^ciruDikAL  control  ut&pucmfflHt 


'INCHES  FROM  THU 


i 


— ■  t 
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rStt 
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IlHBT' i*  II 
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Hfiv: 

JhiSMmM; 
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FIGURE  MO.  12S 

LONGITUDINAL  CONTROL  SENSITIVITY 
MAXIMUM  POWER  CLIMB 
•'H-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

O 

57 

919S 

126.3(FWD) 

5000 

324 

□ 

57 

9230 

1 3 1 . 8 ( AFT ) 

5000 

324 

3 

2 

1 

0 


I 
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FIGURE  NO.  126 

LONGITUDINAL  CONTROL  SENSITIVITY 
:  AUTOROTATION 
UH-lB/540  USA  S/N  63-8684"' 


j  .  :  :  i 


CALIBRATED 

■  GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

.  STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

a 

60 

6715 

135.0 (AFT) 

5000 

324 

ra 

10D 

6715 

135 . O(AFT) 

5000 

324 

i 


AJrT  C.G 


LQHGiTiratWAL 


INCHED  f&TO  tfUM 


FIGURE  NO;  127 

LONGITUDINAL  CONTROL  SENSITIVITY 
AUTORQTATION 

UI1-1B/540  USA  S/N  63-8684 


a  of  tin  € 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
STM  lihflTS  las 

a  dO  0220 

□  60  B27S 


CG  DENSITY 

STATION  ALTITUDE 

ISfliES  FEET 

5E0O 

m^StAPT)  SOUQ 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  PITCH  ACCELERATION  'MAX*  ACCELERATION 

~  DEG/SEC/SEC  -  —  SECONDS  — 


j  FIGURE  NO.  128 
LONGITUDINAL  CONTROL  SENSITIVITY 
AUTO ROTATION  :  : 

UH-lB/5ijG  USA  S/N  63-8684  : 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION  . 

ALTITUDE 

SPEEO 

SYM 

KNOTS 

LBS 

INCHES 

FfliT 

0 

60 

9195: 

126. 3 (FWD) 

6000 

324 

□ 

60 

9230' 

m.a(AFT) 

5000 

324 

-  jj _  J 

ft:  4 


3  2  10  1  2  3 

FWD  LONGITUDINAL  CONTROL  DISPLACEMENT  AFT 

~ INCHES  FROM  TRIM ^ 
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LONGITUDINAL  CONTROL  RESPONSE 


FIGURE  NO.  129 

LONGITUDINAL  CONTROL  RESPONSE  SUMMARY 
UH-JB/S40  USA  S/N  63-8684  ' 


GROSS 

C  .,3. 

DENSITY 

ROTOR 

PLOTTED  ON 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FIGURE  NO, 

SYM 

LBS 

INCHES 

FEET 

RPM 

O 

6825 

126.1  (FWD) 

5000 

324 

129  A 

□ 

6715 

135.0  (AFT) 

5000 

324 

129  A 

O 

6465 

137.7  (APT) 

5000 

324 

129  A' 

o 

7800 

125.5  (FWD) 

2120 

324 

129  B 

a 

8220 

125.8  (FWD) 

5000 

324  ■ 

129  B 

ft 

82  7S 

133,8  (AFT) 

5000 

324 

12S  B 

A 

9195 

126.3  (FWD) 

5000  . 

324 

129  C 

A 

9230 

131.8  (AFT) 

5000 

324 

129  C 

NOTES: 

1.  CURVES  DERIVED  FROM  FIGURES  NO, 130  THROUGH  145 

2.  SHADED  SYM3QL  DENOTES  PITCH  DOWN, 

3.  HALF  SHADED  SYMBOL  DENOTES  BOTH  PITCH  DPAND- PITCH 


DOWN. 

20  4.  FLAGGED  SYMBOL  DENOTBS  CLIMB « 

5.  SLASHED  SYMBOL  DENOTES  AUTOROTATION . 
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TIME  REQUIRED  FITCH  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  PITCH  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 

DWN  UP  DWN 


FIGURE  NO.  130 

LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

Ull— 113/540  USA  S/N  63-8684 


CL 


10 


10 


FWD  C.G,  — % 


\  ^ 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

33 

6825 

126. 1 (FWD) 

5000 

324 

□ 

35 

6715 

135.0(AFT) 

5000 

324 

A 

35 

6465 

137 . 7 (AFT) 

5000 

324 

FWD  C.G. 

-  -AFT  C.G. 


—  AFT  C.G. 


20 


3  2.1  0  1  2  3 

FWD  LONGITUDINAL  CONTROL  DISPLACEMENT  AFT 

INCHES  FROM  TRIM 

' 
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TINE  REQUIRED  PITCii  ATTITUDE 

TO  OBTAIN  CHANGE  A  PTE R 

MAXIMUM  PITQi  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 

DWN  UP  DWN  UP 


FIGURE  NO.  131 

LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/M  63-8684 


SYM 

CALIBRATED 

AIRSPEED 

KNOTS 

GROSS 

WEIGHT 

LBS 

CG 

STATION 

INCHES 

DENSITY 

ALTITUDE 

FEET 

ROTOR 

SPEED 

RPM 

0 

95 

6825 

12b. 1 (FWD) 

5000 

324 

□ 

97 

6715 

135.0 (AFT) 

5000 

324 

A 

99 

6465 

137. 7 (AFT) 

5000 

324 

3  2  10  12  3 

FWD  LONGITUDINAL  CONTROL  DISPLACEMENT  AFT 


INCHES  FROM  TRIM 


168 


FIGURE  iNO.  132 

LONGITUDINAL  CONTROL  RESPONSE 
'  LEVEL  FLIGHT 
UHrlB/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

;KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

118 

6825 

126. 1 (FWD) 

5000 

324 

□ 

118 

6715 

135.0 (AFT) 

5000 

324 

A 

121 

6465 

137.7 (AFT) 

5000 

324 

AFT  C.G.  £137,7) 


AFT  C.G. 


LONGITUDINAL  CONTROL;  DISPLACEMENT 

'  inches  from  Trim  : 


WNGimiHAX  OOKflltiL  DISPLACEMENT 

inches  nttoH  mm 
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HQVEH  73W  I2S.S(^WD)  3120  334 


CALIBRATED 
AIRSPEED 
5YM  KNOTS 


GROSS 

WEIGHT: 

LBS 


C.G,  DENSITY  ROTOR 
STATION  ALTITUDE  SPEED 
INCHES  FEET  RPM 


FIGURE  NO.  133 

LONGITUDINAL  CONTROL  RESPONSE 

hover  :  '!  '  ; 

UH- IB/540  USA  S/N  63-8684 


TIME  REQUIRED  PITCH  ATTITUDE 

.  TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  RATE  FIRST  SECOND 


:  FIGURE  NO,  134 
LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/M  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTI rUDE 

SPEED 

■SYM.. 

KNOTS 

-LBS, 

INCHES 

FEET 

RPM 

o 

35 

8220 

12S.8(FWD) 

5000 

324 

□ 

35 

8275 

133. 8 (AFT) 

5000 

324 

TO  DELTA  IN  CHANCE  AFTER 

HAXI1IW  FITCH  HATE  MAXIMUM  RATE  FITLST  SmWl) 

OSC/SEC  SEPONDtS  tuECJlfillS 


FIGURE  NO.  135 

LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS 


CG  DENSITY 

STATION  ALTITUDE 

INCHES  FEET 

125 . 8 (FWD)  5000 

133. 8 (AFT)  5000 


LOSHJITlfOISlAL  CONTROL  UISPUCEMEHT 
INCURS  JiftOW  imiM 


TIME  REQUIRED  PITCH  ATTITUDE 

.  TO; OBTAIN  CHANGE  AFTER 

MAXIMUM  PITCH  RATE  . MAXIMUM  RATE  FIRST  SECOND 

DF.G/5EC  SECONDS  DEGREES 


FIGURE  NO. 136 

LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


DENSITY  ROTO 
ALTITUDE  SPEE 
FEET  RPM 

5000  324 

133. 8 (AFT)  5000  324 


CG 

STATION 

INCHES 


CALIBRATED  GROSS 

AIRSPEED  WEIGHT 

KNOTS  LBS 

112  8220 

113  8275 


LONGITUDINAL  CONTROL ! DISPLACEMENT 
•'  j"T  '  !  INCHES  PROM  TRIM  ''"~j 


i 

1,  rr-j 

| 

1 

— FWO  C.G,. 

-  - 

t 

t 

i  i 

TLHfc  REQUIRED  PITGi  ATTITUD: 

TO  OBTAIN  CHANGE  AFTER 

HAJtlMEiM  PITCH  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  seconds  degrees 


T'  *" 


i  :  j  FIGURE  NO,  137  ! 

'LONGITUDINAL  CONTROL  RESPONSE 

j  j '  level  flight  •  ]  '  : 

UH41B/S40  USA  S/N  63-S684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION  ! 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

It 

sms 

126.3[PWD) 

sdoo 

324 

,JS 

3230 

J3KSfAFT) 

5000 

324 

L 

r 

a 

t  2  10  1  :  3 

PAD  LONGITUDINAL  CONTROL  DISPLACEMENT  AFT 

INCHES  FROM  TRIM  j. 


174 


TIME  REQUIRED  PITCH  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  PITCH  RATE  MAXIMUM  RATE  FIRST  SECOND 

~  DEG/SEC — '  -SECONDS-  -DEGREES- 


FIGURE  NO.  138 

LONGITUDINAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

88 

9195 

126. 3 (FWD) 

5000 

324 

a 

88 

9230 

13 1.8 (AFT) 

5000 

324 

3 


2 

1 

0 


-AFT  C.G. 


v^%=®=a*£3) 


& 


— FWD  C.G. 


FIGURE  NO.  139 

LONGITUDINAL  CONTROL  RESPONSE 

LEVEL  FLIGHT . j  '  I 

Ull-lB/540  USA  S/N  63 -$684 


CALIBRATED'*  GROSS  CG  DENSITY  ROTOR 

AIRSPEED  WEIGHT  .  STATION  ALTITUDE  SPEED 

SYM  KNOTS  LBS:  INCHES  FEET  RPM 

0  108  9195; . 126f  3(FWD)  5000  324 

□  108  9230  13I.$(AFT)  5000  324 


LONGITUDINAL  CONTROL  riESPLACBllLMT 
INCHES  mow  TIITH 


FIGURE  NO.  140 

LONGITUDINAL  CONTROL  RESPONSE 
MAXIMUM  POWER  CLIMB 
Ui  1—  IB/ 54 0  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

□ 

52 

6715 

135.0(AFT) 

5000 

324 

PITCH  ATTITUDE  INSTRUMENTATION  INOPERATIVE 


LONG! Till! INAL  CONTROL  DISPLACEMENT 
INCHES  PROM  TRIM 


TIME  REQUIRED  PITCH  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  HfUJ  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 


ft 

fhd 

•t . 


ft  '  ft  ft  3 

roNTKU,  disPlAcehf.vt 
~‘1~":  f'lNCPES  FROM  TRIM 


FIGURE ljQk  ;142  !  : 
i  LONGITUDINAL  CONTROL  RESPONSE 
MAXIMUM  POWER  CLIMS 


UH 


1B/540  USiA  S/N  63-8684 


i .  i 

CALIBRATED 

; GROSS 

GG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION  ! 

ALTITUDE 

speed: 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

57 

9195; 

126.3(FWD) 

5000 

324 

□ 

57 

9230 

131. 8 (AFT) 

sooo 

324 

FWO  C,G, 


179 


FIGURE  NO,  143 

LONGITUDINAL  CONTROL  RESPONSE 
AUTOROTATION 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTQR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

□ 

60 

■57TT 

135.0 (AFT) 

5000 

324 

S 

104 

6715 

135.0(AFT) 

SOOO 

324 

PITCH  ATTITUDE  INSTRUMENTATION  INOPERATIVE 


LONGITUDINAL  CONTROL  DISPLACEMENT 
'  INCHES  PROM  TRIM  "  '  ‘  1 


TIME  REQUIRED  PITCH  ATTITUDE 

TO  .  OBTAIN  CHANGE  AFTER 

MAXIMUM  PITCH  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 


FIGURE  NO.  (144 

LONGITUDINAL  CONTROL  RESPONSE 
AUTORQTATION 

UHrlB/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

60 

8220 

125.8(FWD) 

5000 

324 

60 

8275 

133. 8 (AFT) 

5000 

324 

10 


10 


z 

§  20 


FWD  C. 


3  2  1  0  1 

FWD  LONGITUDINAL  CONTROL  DISPLACEMENT 
INCHES  FROM  TRIM 


FWD  C.G. 


3 

AFT 


TIME  REQUIRED  PITCH  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  PITCH  RATE  MAXIMUM  RATE  '  FIRST  5ECOND 

DEG/SEC  SECONDS  DEGREES 


i  'FIGURE  NO.  145-  !  ;  ■  P  '|  :  !  :  : 

I  LONGITUDINAL  CONTROL  RESPONSE 
|  :  i  '  AUTO ROTATION 
i  UHi*lB/5;40  USA  S/N  63-8684 

I  ’  '  i  : 


i 


CALIBRATED 

j -GROSS  • 

CG  . 

■  DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

speed' 

SYM 

KNOTS 

:  LBS 

INCHES 

FEET' 

RPM 

0 

60 

9195j 

126.3(FWD) 

,5000 

324 

i  □ 

60 

9230 

131.8CAFT) 

5000 

324 

INCHES  FROM  TRIM  i 


i 


33S/33S/S338D3Q  WIUL  WOdd 

MVA  GNV  D3S/D30  S33UD30 

330d  ‘iDXId  NI  MVA  9  MVA  5 

NO IXVH33 333V  330V  ‘HDXId  330d'H3JId 

dV3fl3NV  dO  3XVd  dO  333NV  183 


WOdd 

S3H3NI  s,D 

NOIXISOd  NOIXVdS 
DN03  ’D'O 


r 


I 

I 


I 


u 

UJ 

m 

^N-l 

u 
w 
w 
\ 
w  a: 
u  u 
UJ  2 
es  »-< 
U 
UJ 
Q 


> 

»-« 

H 

t-4 

in 

2 

UJ 

m 

-j 

o 

DC 

f~ 

2 

O 

u 


5 

UJ 

f— 


v  UJ  [JII I1JI I 


SYM 

0 

O 

□ 

A 

A 

o 

o 

A 

0 

NOTES: 


FIGURE  NO.  147 

LATERAL  CONTROL  SENSITIVITY  SUMMARY 
UH-1B/S40  USA  S/N  63-8684 


GROSS 

WEIGHT 

LBS 

C.G. 

STATION 

INCHES 

DENSITY 

ALTITUDE 

FEET 

ROTOR 

SPEED 

RPM 

PLOTTED  ON 
FIGURE  NO. 

6360 

128.0(FWD) 

2040 

324 

147A 

6825 

126.1 (FWD) 

5000 

324 

147  A 

6800 

134. 9 (AFT) 

5000 

324 

147  A 

7800 

125 . 5  C  FWD) 

2120 

324 

147  B 

8250 

125. 8 (FWD) 

5000 

324 

147  B 

8250 

128. 5 (FWD) 

2040 

324 

147  B 

8200 

134.0 (AFT) 

5000 

324 

147  B 

9255 

126. 4 (FWD) 

5000 

324 

147  C 

9245 

131 . 8(AFT) 

5000 

324 

147  C 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  148  THROUGH  165 

2.  SHADED  SYMBOL  DENOTES  ROLL  LEFT.  ' 

3.  HALF  SHADED  SYMBOL  DENOTES  BOTH  ROLL  LEFT  AND 
ROLL  RIGHT. 


4.  FLAGGED  SYMBOL  DENOTES  CLIMB. 

5.  SLASHED  SYMBOL  DENOTES  AUTOROTATION. 


30 

20 

io| 

0 


rujUKt  NU.  147  A 
DESIGN  GROSS  WEIGHT 


tx- 


FWD  C.G, 

I — FWD  C.G.  6  AFT  C.G.  \ 

■£-£-, - 


1, 


w 


0  -  AF 


FWD  C.G. 


C.G. 


184 


TIME  REQUIRED 
TO.  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/ SEC/SEC  SECONDS 


T 


;  FIGURE  NO.  148 
LATERAL  CONTROL  SENSITIVITY 
HOVER 

UH-1B/S40  USA  S/N  63-8684  ! 


SKID  GROSS.  C.G.  DENSITY  ROTOR 

HEIGHT  WEIGHT  STATION  ALTITUDE  SPEED 

FEET  LBS  INCHES  FEET  RPM 

S  6360  128.0 (FWD)  :  2040  324 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  149 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH- 111/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

35 

6750 

126. 1  (FiVD) 

5000 

324 

□ 

35 

6800 

134 . 9 (AFT) 

5000 

324 

3  2  1  0  1  2  3 

LT  LATERAL  CONTROL  DISPLACEMENT  RT 


—  INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEC/SEC/SEC  SECONDS 


FIGURE  NO.  ISO 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UI 1  -  IB/ 540  USA  S/K  63  -8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

95 

6850 

125,7  (FIVD) 

5000 

324 

□ 

99 

6800 

134. 9 (AFT) 

5000 

324 

3 

2 

1 

0 


BG~ECQb(9B  0  ®) 


LT  LATERAL  CONTROL  DISPLACEMENT  RT 

-  INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


Figure  no.  isi 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UIl- IB/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

Q 

ns 

6865 

126, 2 (FWD) 

50  DO" 

324 

□ 

119 

6800 

134. 9 (AFT) 

5000 

324 

3 

2 

1 

0 


188 


TIMF  REQUIRED 
|  :  TO;  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  ~T  .*  MAX.  ACCELERATION 

W;G/SF.C/5BC  SECONDS 


fi Cure  ;nq.  j$2 

LATERAL  CONTROL  SENSITIVITY 
HOVER  ' 

Ull-IB/540  USA  S/N  63-8684 


SKID 

GROSS  . 

CG 

DENSITY 

ROTOR 

HEIGHT 

HEIGHT 

STATION 

ALTITUDE 

SPEED 

..pBETr 

LBS 

INCHES 

FEET 

RPM 

s 

780 (F 

12S. S(fwd) 

2120 

324 

i  i 


0@— €>: 


GROSS  c.a.  

WEIGHT  |  STATION 
LBS.  INCHES 

8250  128.5(fWD) 


.TERAL  CONTROL.  DISPLACEMENT 
■  '—ilNCHE'S  PROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  154 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UM-1B/540  USA  S/N  6^-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

O 

35 

3250 

125 . 8  (1:WD) 

5000 

324 

□ 

35 

8155 

134.0 (AFT) 

5000 

324 

2 


1 

0 


Q-GH3  03  Q]  O 


LT  LATERAL  CONTROL  DISPLACEMENT  RT 

-  INCHES  FROM  TRIM 


tttr. 


"  FIGURE  'no.  155 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH».IB/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

!  '  0  1 

92 

8250 

125.8(PWD) 

5000 

324 

□ 

92 

8155 

134.0(AFT) 

5000 

324 

I 


192 


... 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  156 
LATERAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

O 

113 

8250 

125.8(FWD) 

5000 

324 

□ 

113 

8155 

134.0 (AFT) 

5000 

324 

TIME  REQUIRED 
TO  OBTAIN 

HAX1HUU  ROLL  AClftU RAT ION  i\A%.  ACCELERATION 

DEC/SECySEC  SECONDS 


1 - r 


FIGURE  NO*  :  157  1 

LATERAL  CONTROL  SENSITIVITY' 

. j . LfiVtlt  PjLIGHt . I 

<  U!I-1B/S40  USA  S/N  63-8684 


SYM 

CALIBRATED 

AIRSPEED 

KNOTS 

i GROSS 
WEIGHT 
LBS 

. CG  . 

STATION 
:  INCHES 

DENSITY 

ALTITUDE 

FEET 

ROTOR 
SPEED 
RPM  j 

0 

35 

9255! 

126*9(FWD) 

5000 

1324 

□ 

35 

9245 

131.8(AFT) 

5000 

!  3 24  j 

I 


194 


aBftu- 


TIME. REQUIRED  . 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERAT ION 

DEC/SEC/SEC  SECONDS 


*  FIGURE  NO.  15*  | 

i  '  ! 

i  ; 

LATERAL  CONTROL  SENSITIVITY1 

|:  ;  "  J ' 

[  LEVEL  PLIGHT  j 
UH*lB/540  USA  S/N  63-8684  i 

i  - .  ;  . i . i . . i..  .  !  .  ...i . i  . . ..  i . 

i  •  ' 


SYM 

CALIBRATED 

AIRSPEED 

KNOTS 

GROSS 

WEIGHT 

LBS 

CG  j- 
i  STATION  ! 
INCHES 

DENSITY 

ALTITUDE 

FEET 

rotor: 

SPEED: 

!  RPM  i 

0 

88 

9255 

126.4(FWD) 

5000 

324 

□ 

.  88  | 

1  : 

9245 

13 1.8 (APT) 

i 

sooo ; 

t  i 

324 

i 

i  i 

•  j . I-  • 

;p  _ 

3  2  1  0  1  ?  3 

LT  LATERAL  CONTROL  DISPLACEMENT  RT 

—  INCHES  FROM  TRIM 


1&& 


;  FIGURE  NO.  '160  ' 
LATERAL  CONTROL  SENSITIVITY 
MAXIMUM  POIVER  CLIMR 
UlhlB/540  USA  S/M  63-8684 


CALIBRATED  GROSS 
AIRSPEED  ’  WE  IQ  IT 
KNOTS  LBS 
52  6800 


CG 

STATION 

INCHES 

134.9(AFT) 


DENSITY 

ALTITUDE 

FEET 

5000 


y :  w 


LATERAL:  CONTROL  DISPLACEMENT 
■—•INCHES  : PROM  TRIM 


ONTRjOL:  SqN5JTtVI:TY| 
liM'METCJM 
•D  HSJA  S/li;63~-:i5684 


BfcwSItV  famiR 


CALIBRATED-  GROSS 
AJRSPEflD  WEIGHT 
KNOTS  .  I  LBS 


STATION  .  ALITITUDE  $1'EED 

INDIES  !■■  :  FEET  1  RFJ-I 


LATERAL  CONTROL  DISPLACEMENT 
-INCHES  FROM  TRIM  . 


m 

I  IH&H! 

LATI 

RAL  ( 

198 


.iii&U:,- 


TIME,  REQUIRED 
. . TO.  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


'!  FIGURE  INO.  162:  [  H 
LATERAL  CONTROL ; SENSITIVITY 
MAXIMUM ‘ POWER  CLIMB 
UH- IB/ 540  USA  S/N  63-6684 


CALIBRATED 

CROSS 

CG 

DENSITY 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

O 

57 

9255 

126.9(FWD) 

5000 

□ 

57 

9245 

131.8 (AFT) 

5000  : 

3 

2  . 

1 


fe  40 
30 
20 
TO 


5  4ol 


FWD  C.G. 


FWD  C.G. 


—  AFT  C.G 


-AFT  CG. 


I  0  1 

LATERAL  CONTROL  DISPLACEMENT 
~  INCHES  FROM  TRIM 


TIKE  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELERATION  '  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


DENSITY 

ALTITUDE 


FIGURE  NO.  163 
LATERAL  CONTROL  SENSITIVITY 
AUTOJIQTATIQN 

UH- 10/540  USA  S/ft  6J-B6B4 


aLI  ORATED  CROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS 


60  68 

104  68 


CC 

STATION 

INDIES 


200 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  ROLL  ACCELF-lIATlnN  MAX.  ACCELERATION 

DEG/SEC^  SEC  SECONDS 


FIGURE  NO.  164 
LATERAL  CONTROL  SENSITIVITY 
AIJTOROTATION 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

CROSS 

CG 

DENSITY 

AIRSPEED 

WEIGHT 

STATION  . 

ALTITUDE 

SYM 

KNOTS 

LC~ 

INCHES 

FEET 

0 

60 

8250 

12S. 8(FWD) 

mm 

□ 

60 

8245 

133.9(AFT) 

3 


2 


1 

0 


odbqegq-q 


3D 

2D 


10 


0 

so 


AFT  C.fl. 


20 


50 

£  40 _ _ _ _ _ 

5'  2  10  1 

LT  LATERAL  CONTROL  DISPLACEMENT 

. .  ~ INCHES  FROM' TRIM 


.  -  - 


!  ■■  '  FIGURE  NO.  165 

! LATERAL  CONTROL  SENSITIVITY 
!  j  AUTOROTATION 
UH-lB/540  USA  S/N  63-8684 


r;.G.  :  DENSITY  ROTOI 

STATION  ALTITUDE  SPEEl 

INCHES  FEET  i  RPM 


CALIBRATED  GROSS 

airspeed  Weight 

KNOTS  LBS 


LATERAL  CONTROL  piSPLACEMBNT 
~  INCHES  PROM  TRIM 


LATERAL ! CONTROL  RESPONSE 
DEGREES/SEC 


FIGURE  NO.  166 

LATERAL  CONTROL  RESPONSE  SUMMARY 
UH-1B/540  USA  S/N  63-8684 


GROSS 

C.G. 

DENSITY 

ROTOR 

PLOTTED  ON 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FIGURE  NO. 

SYM 

LBS 

INCHES 

FEET 

RPM 

0 

6360 

128.0 (FWD) 

2040 

324 

166A 

0 

6825 

126 . 1 (FWD) 

5000 

324 

166A 

□ 

6800 

134.9 (AFT) 

5000 

324 

166A 

& 

7800 

125, 5 (FWD) 

2120 

324 

166B 

A 

8250 

125 , 8 (FWD) 

5000 

324 

166B 

o 

8250 

128. 5 (FWD) 

2040 

324 

166B 

<3 

8200 

134,0(AFT) 

5000 

324 

166B 

A 

9255 

126, 4 (FWD) 

5000 

324 

166C 

0 

Nf>TKS  • 

9245 

131 , 8 (AFT) 

5000 

324 

166C 

w  i  • 

1.  CURVES  DERIVED  FROM  FIGURES  NO.  167  THROUGH  184 

2.  SHADED  SYMBOL  DENOTES  ROLL  LEFT. 

3.  HALF  SHADED  SYMBOL  DENOTES  BOTH  RIGHT  AND  LEFT  ROLL. 

4.  FLAGGED  SYMBOL  DENOTES  CLIMB. 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  TI3RST  SECOND 

DEG/SEC  SECONDS  **n  DEGREES 


FIGURE  NO.  167  ] 

LATERAL  CONTROL  RESPONSE 
HOVER 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

C.G. 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

HOVER 

6360 

128.0(FWD) 

2040 

324 

!, 


FIGURE  NO,  J.6S  T~' 
LATERAL  j  CONTROL  TfcSPOWSE 
. levee  plight . I 

UHilB/540  USA  S/N  63-4684 


(jG . :■  DENSITY 

!  STATION  ALTITUDE 

INCHES  FEET 

lM*y[AFT)  tiODO 


CALIBRATED  GROSS 

AlkSPEED  WEIQrr 

.  mm . ; 

°  35  £W 

Ll  35  bEOD 


LATERAL  CiENT W L  U 1 5F  LACEMENT 

TLiHwr  s’mri  r  i  iiiti  e  _ 


tflQIES  FROM  THTIE  ^ 


FIGURE  NO,  169 
LATERAL;  CONTROL  RESPONSE 
LEVEL  PLIGHT 

U11-1B/540  USA  S/N  63-8684 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
KNOT’S  LBS 

96  6850 

99  6800 


CG 

STATION 

INCHES 

125.9(FWD) 

I34.9(AFT) 


density 

ALTITUDE 

FEET 

5000 

5000 


LATERAL  CGHTWOL  DISPLaCOKEWT 
^  INCHES  FKOH  TElii 


FIGURE  NO.  170 
LATERAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

U11-1D/540  USA  S/N  63-8684 


CALIBRATE!) 

GROSS 

CG 

DENSITY 

ROTO! 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEEI 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

115 

6866 

126.2 (FWD) 

5000 

324 

119 

6800 

134. 9 (AFT) 

5000 

324 

TIME:  REQUIRED  ROLL  ATTITUDE 

70  OBTAIN  CHANGE  AFTER 

ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

/SEC  SECONDS  DEGREES 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 


FIGURE  NO,  172 
LATERAL  CONTROL  RESPONSE 
HOVER 


UH-1B/540 

USA  S/N  63- 

8684 

CALIBRATED 

GROSS 

C.G, 

DENSITY 

| 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

HOVER 

8250 

128.5(FWD) 

2040 

324 

H  10, 

ct 


209 


FIGURE  NO.  173 
LATERAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

35 

8250 

125. 8(FWD) 

5000 

324 

□ 

35 

81SS 

134.0 (AFT) 

5000 

324 

t 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

^  DEG/SEC  ~  -SECONDS  -  -  DEGREES- 


1 


FIGURE  NO.  174 
LATERAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UI1-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

92 

8250 

125 . 8(FWD) 

5000 

324 

□ 

92 

8155 

134 , O(AFT) 

5000 

324 

LT  LATERAL  CONTROL  DISPLACEMENT  RT 

-  INCHES  FROM  TRIM  — 


211 


TIHfc  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANCE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

-  DEG/ SEC-  ~  SECONDS  -  -DECREES- 


FIGURE  NO.  175 
LATERAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CG  DENSITY 

STATION  .  ALTITUDE 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 


8250  I25.8CFWD)  5000 

8155  134.0(AFT)  5000 


_  L..  _  i  ..  t 

i 

T 

1 

•v- 

•  -  -  —  ■ 

1 - 

j 

-  1  ■  .1-  . 

ir 

i  :  |  L _ 

1  1 

LATERAL  CONTROL  DISPLACEMENT 
~ INCHES  PROM  TRIM  ~ 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

~  DEG/SEC  -  ~  SECONDS  ~  ~  DEGREES  ~ 


FIGURE  NO.  176 
LATERAL  CONTROL  RESPONSE 
'  LEVEL  FLIGHT 
U1I-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

?YM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

35 

9255 

126. 9(FWD) 

5000 

324 

□ 

35 

9245 

131 . 8 (AFT) 

5000 

324 

H  10 

a: 


3  2  1  0  1  2  3 

LT  LATERAL  CONTROL  DISPLACEMENT  RT 


~ INCHES  FROM  TRIM'- 


LATERAL  CONTROL  DISPLACEMENT 
:  —  INUiES  FHDH  TH1W- 


FIGURE  NO,  ; 177 
lateral;  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-lB/5i4G  USA  S/H  63-8684 


GG  DENSITY 

STATION  ,  ALTITUDE 

INCHES  FEET 

126.4(FWD)  5000 

131.3(APT)  5000 


CALIBRATED  : GROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS: 

87  ,9255 

87  !  9245 


m  a.  u  w 

b  *  3  si 


<  ax  L3 


p:  Du, 


3  io 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

—  DEG/SEC—  ~  SECONDS  -  --  DEGREES  — 


FIGURE  NO.  178 
LATERAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UII-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

O 

108 

9255 

126.4(FWD) 

5000 

324 

D 

108 

9245 

131. 8 (AFT) 

5000 

324 

LT  LATERAL  CONTROL  DISPLACEMENT  RT 

-  INCHES  FROM  TPIM~ 


215 


ROLL  ATTITUDE 


FIGUEU.  Jifl.  1TD 
I.ATE UAL  CClNTntiL  RESPONSE 
HrtllHUM  NJflEft  CLIMB 
Ut  I  - 1  li/ S-t  D  ISA  S/N  6J-&&84 


CALIBRATED  CWM 
AIRSREiEII  WElCliT 
|NtfT5  LBS 


UliKM  TV 
ALTtTUOG 


STATION 
1  SOLE  5 


134.4£AFT) 


LATERAL  CWTTJOL  (1 1 S  P  UCEMli NT 
-  tata B3  FlfflM  TR;M~ 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  MAXIMUM  RATE  FIRST  SECOND 

—  DEG/SEC  —  —SECONDS  —  -DEGREES- 


FIGURE  NO.  181 
LATERAL  CONTROL  RESPONSE 
MAXIMUM  POWER  CLIMB 
U1I-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROT 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPE 

KNOTS 

LBS 

INCHES 

FEET 

RP 

57 

9255 

126. 4 (FWD) 

5000 

32 

57 

9245 

131. 8 (AFT) 

5000 

32 

J  10  * 


fe  30 
20 


FWD  C.G. 


FWD  C.G. 


AFT  C.G. 


<33-0, 


1*Kbd 


FWD  C.G. 


-AFT  C.G 


AFT  C.G. 


LATERAL  CONTROL  DISPLACEMENT 
-  INCHES  FROM  TRIM- 


TIME  REQUIRED  ROLL  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  ROLL  RATE  •  MAXIMUM  RATE  FIRST  SECOND 

—  DEG/SEC  ~  SECONDS  —  -  DEGREES  ~ 


FIGURE  NO.  182 
LATERAL  CONTROL  RESPONSE 
AUTOROTATION 

Uii-lB/540  USA  S/N  63-8684 


CALIBRATED  GROSS 
AIRSPEED  WEIGHT 
KNOTS  LBS 

60  6800 


CG  DENSITY 

STATION  ALTITUDE 
INCHES  FEET 

134.9(AFT)  5000 


H  10 
a: 


0 


E~ 

**  10 


3 

2 

1 

0 

£  30 
20 
10 
0 
10 


0  - GL_Q 


Q_©_ 

o 


3  2  10  1 

LT  LATERAL  CONTROL  DISPLACEMENT 

-  INCHES  FROM  TRIM  - 


1  LATERAL  I  CONTROL  RESPONSE 

^  AUTORGTATSON'  '  - 
l!H4lB/540  USA  S/N  63-8684 


CALIBRATED  ;  GROSS 

airspeed  Weight 

KNOTS  LBS 

60  8250 

60  8245 


CG -  DENSITY 

STATION  i  ALTITUDE 

INCHES  PHOT 

12S.8(FWD)  SiT 
133. 9 (AFT)  5000 


ROTOR 

SPEED 

RPM 

324 

324 


Ol;Q>  v 
W!Z  i 
H;0  in 


FIGURE  NO.  1B4 
LATERAL1  CONTROL  RESPONSE 

.  AMTORQTATI0N 

UHflB/5i40  USA  S/I?  63-^684 


CG  DENSITY  ftOTOR 

STATION  :  ALTITUDE  SPEED 


CALIBRATED  ! GROSS 
AIRSPEED  .  WEIGHT 


FIGURE  NO.  185 

DIRECTIONAL  CONTROL  SENSITIVITY  SUMMARY 
UH- 18/540  USA  S/N  63-8684 

GROSS  C.G.  DENSITY  ROTOR  PLOTTED  ON 

WEIGHT  '  STATION  ALTITUDE  SPEED  FIGURE  NO. 
LBS  INCHES  :  FEET  RPM 


128,Q(FWD) 
126. l(FWD) 
135,0 (AFT) 
125.S(FWDJ 
126,0(FWD) 
128.S(EWD) 
134.0.CAFT> 

126.5:(FWD) 

I31.8(AFT) 


2040! 

5000 

5000: 

2120 

5000; 

2040 

5000: 

5000 

5000 


NOTES 


CURVES  DERIVED  FROM  FIGURES:  NO.  186  THROUGH  203 
SHADED  SYMBOL  DENOTES  LEFT  VAW. 

HALF  SHADED  SYMBOL  DENIES  VAW  LEFT  AND  YAW  RIpHT 
FLAGGED  SYMBOL  DENOTES  GLIMB, 

SLASHED  SYMBOL  DENOTES : AUTOBOTATION . 

AFT  q.c.  -i'  -i  !  ■  tJ 


F1GMIIE  NO,  IS 5  4 
DRSIGN  GROSS  WEIGHT 


PICURL  NO.  .  IBS  W 
MA.UMUH  GROSS  WEIGHT 


nam  no.  ibsc 
OYER  LOAD  CRJOSS  WEIGHT 


CALIBRATED  AIRSPEED  -  KNOTS 


0 

.  ■■■■.  ■■ 

6360 

0 

6?90 

d 

6850 

A 

7800 

d 

8205 

o 

82S0 

Cr 

8200 

A 

9280 

0 

9115 

TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX*.  ACCELERATION 

DEG/SEC/SEC  SECONDS' 


2  10  1 

DIRECTIONAL  CONTROL  DISPLACEMENT 
~ INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  .  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  188 

DIRECTIONAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

U11-1U/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

94 

6790 

126. I(FWD) 

5000 

324 

□ 

99 

6770 

134.8(AFT) 

5000 

324 

3 

2 

1 

0 


(35Q603  ®  QgD@£] 


LT  DIRECTIONAL  CONTROL  DISPLACEMENT  RT 

—  INCHES  FROM  TRIM 


u_j  a.  cnj 
G,  Qi  rO  fO 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  190 

DIRECTIONAL  CONTROL  SENSITIVITY 
HOVER 

U1I-1B/540  USA  S/N  63-8684 


SKID 

HEIGHT 

FEET 


GROSS 

WEIGHT 

LBS 


C.G. 

STATION 

INCHES 


DENSITY 

ALTITUDE 

FEET 


ROTOR 

SPEED 

RPM 


5  7800  125.5(FWD)  2120  324 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  191 

DIRECTIONAL  CONTROL  SENSITIVITY 
HOVER 

UH-1B/540  USA  S/N  63-8684 


SKID 

GROSS  . 

C.G. 

.  DENSITY 

ROTOR 

HEIGHT 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FEET 

LBS 

INCHES 

FEET 

RPM 

5 

82S0  1 

128.5(FWD) 

2040 

324 

I 


228 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  192 

DIRECTIONAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

Ull-lB/5'lU  USA  S/N  63-S684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

35 

8205 

1 2  6 . 0 ( FWD) 

5000 

324 

□ 

35 

8155 

1 34 . O(AFT) 

5000 

324 

3 


2 


1 

0 


0300 


LT  DIRECTIONAL  CONTROL  DISPLACEMENT 

—  INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 


FIGURE  NO.  194 

DIRECTIONAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

U1I-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

O 

113 

8205 

126.0(FWD) 

5000 

□ 

113 

8155 

134.0(AFT) 

5000 

o 
►— < 
H 


3 


CS-  CO 
tU  0 

-J 

UJ  O 

u  u 
u  u 
<  co 


2 

1 


X 

«; 


0 


£  40 


30 


X 

SS 


20 

10 

0 

10 

20 


30 


H 

j  401 - 

3 

LT 


gggfeQ  Q3&-0 


1  0  1 
DIRECTIONAL  CONTROL  DISPLACEMENT 
—  INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACrr'T  ERATION 

DEG/SEC/SEC  -.uCONDS 


FIGURE  NO,  195 

DIRECTIONAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

0 

35 

9280 

126, 5 (FWD) 

5000 

□ 

35 

9115 

131 . 8(AFT) 

5000 

3  2  10  1  2 

LT  DIRECTIONAL  CONTROL  DISPLACEMENT 

—  INCHES  FROM  TRIM 


252 


cu  a:  t-o 


TINE  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  196 

DIRECTIONAL  CONTROL  SENSITIVITY 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

88 

9280 

126 . 5 (FWD) 

5000 

324 

□ 

88 

9115 

13 1.8 (AFT) 

5000 

324 

3 

2 

1 

0 


32)<g3 


fe  40 


30 

20 

10 

0 

10 

20 

30 


3 

LT 


10  12  3 

DIRECTIONAL  CONTROL  DISPLACEMENT  RT 

~ INCHES  FROM  TRIM 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  HAI.  ACCELERATION 

DOG/SEC/SBC  SECONDS 


"GfTP 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  198 

DIRECTIONAL  CONTROL  SENSITIVITY 
MAXIMUM  POWER  CLIMB 
UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

52 

6930 

135.0 (AFT) 

5000 

324 

3 

2 

1 

0 


0 - O© 


©-©-© 


^ INCHES  FROM  TRIM 


pic m  no.  m 

DIRECTIONAL  CONTROL  SP.rtelTlvm 
HWJfcUH  POtfE*  Cl.  I  HU 
tJL3-3B/E.^  USA  S/N  63-3601 


CMJtBRATSD  CROSS  CC  iffiNSm  EUTFO 

AIRSPEED  WEIGHT  STATION  ALTITUDJE  SPEE 

aYM  mmi.  ms  inqies  mt  .aw 

O  &T  &205  126*V(ATO)  SOOO  JJ4 

p  $7  1345  jW^EAFT)  5000  32J 


DIRECTIONAL  CONTROL  BtSPWEESlEilT 


INCHES  PROM  TfltH  ■  ■ 


L _ ,.. _ L _ -  ' 

f 

AIT  C.E., 

i 

1 

p- 

1 

1 

1 

i 

TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  200 

DIRECTIONAL  CONTROL  SENSITIVITY 
MAXIMUM  POKER  CLIMB 
Ull-lB/540  USA  S/N  63-8684 


SYM 

CALIBRATED 

AIRSPEED 

KNOTS 

GROSS 

WEIGHT 

EPS 

CG 

STATION 

INCHES 

DENSITY 

ALTITUDE 

EEllL. 

ROTOR 

SPEED 

RPM 

0 

S7 

9280 

126. 5(FWD) 

5000 

324 

□ 

57 

9115 

131. 8(AFT) 

5000 

324 

2 


1 

0 


t 


I 


LT  DIRECTIONAL  CONTROL  DISPLACEMENT  RT 

'  ^  INCHES  FROM  TRIM 


237 


TIME  REQUIRED 
TO  OBTAIN 

MAXIMUM  YAW  ACCELERATION  MAX.  ACCELERATION 

DEG/SEC/SEC  SECONDS 


FIGURE  NO.  202 

DIRECTIONAL  CONTROL  SENSITIVITY 
AUTOROTATION 

Ul  1~ 1 B/ 540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED. 

SYM 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

0 

60 

8205 

126. O(FWD) 

5000 

324 

□ 

60 

8245 

133.9(AFT) 

5000 

324 

© 

104 

8245 

126.0CFWD) 

5000 

324 

-l 


DIRECTIONAL  CONTROL  SENSITIVE 


AUTOROTATION 


UH-iU/540  USA  S/N 


CALIBRATED  GROSS 
AiftSPEED  WEIGHT 


STATION 


DIRECTIONAL  CONTROL  RESPONSE 
DEGREES/SEC 


FIGURE  NQ,  204 

DIRECTIONAL  CONTROL  RESPONSE  SUMMARY 
UH-1B/54Q  USA  S/N  63-8684 


GROSS 

C.G. 

DENSITY 

ROTOR 

PLOTTED  ON 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

FIGURE  NO. 

SYM 

LBS 

INCHES 

FEET 

RPM 

0 

6360 

1 2  8 . 0 ( FWD) 

2010 

324 

204  A 

0 

6790 

126 . 1 (FWD) 

5000 

324 

204  a 

□ 

68S0 

135.0 (AFT) 

5000 

324 

204  A 

A 

7800 

12S.S(FWD) 

2120 

324 

204  B 

Ci 

8205 

126.0 (FWD) 

5000 

324 

204  B 

o 

8250 

128. 5 (FWD) 

2040 

324 

204  B 

O 

8200 

134.0 (AFT) 

5000 

324 

204  0 

A 

9280 

126. 5 (FWD) 

5000 

324 

204  c 

NOTES. -0 

9115 

131. 8 (AFT) 

5000 

324 

204  C 

1.  CURVES 

DERIVED 

FROM  FIGURES 

NO.  205  THROUGH  222 

2.  SHADED 

SYMBOL 

DENOTES  LEFT 

YAW. 

^0  3.  HALF  SHADED  SYMBOL  DENOTES  BOTH  RIGHT  AND  LEFT  YAW, 

4,  FLAGGED  SYMBOL  DENOTES  CLIMB. 


I  R  qi.ARHFn  SYMROT.  DENOTES  AUTORDTATION.  PWn  AMn  AFT 


TIME  REQUIRED'  YAW  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  YAW  RATE  MAXIMUM  HATE"'  FIRST  SECOND 

DEG/SEC  SECONDS  DEGREES 


FIGURE  NO.  205 

DIRECTIONAL  CONTROL  RESPONSE 
HOVER 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

C.G. 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

HOVER 

6360 

128,0(FWD) 

2040 

324 

ta  30> 


fe6°. 


40 

20 

Q 

20 

40 


3 

LT 


O 


— TIME  TO  RECOVERY 


RATE  AT  TIME 
OF  RECOVERY 


RECOVERY  FROM  RIGHT 
PEDAL  INPUT  NECESSARY 
BEFORE  MAXIMUM  RATE 
ATTAINED 


i  0  ;  I 

DIRECTIONAL : CONTROL  DISPLACEMENT 
■  .  ^INCHES  FROM  TRIM"  i . 


TIME  REQUIRED  YAW  ATTITUDE 

. TO  OBTAIN  CHANGE  AFTER 

MAXIMUM  YAW  RATE  ;  MAXIMUM  RATE  FIRST  SECOND 


H  20 


FIGURE  NO;  206 
DIRECTIONAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTO! 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEE! 

KNOTS 

LBS 

INCHES 

FEET 

RPM 

35 

6770 

126.1 (FWD) 

5000 

324 

35 

6770 

134. 8(AFT) 

5000 

324 

£  40l 


30 

:  20 

)  10 

u 

tu 

^  0 

u 

tu  . 

Q 

<•  10 


AFT  C.G. 


FWD  C.G 


FVD  C.G. 


' —  AFT  C.G. 


DIRECTIONAL  CONTROL  DISPLACEMENT 
—  INCHES  FROM  TRIM  ~ 


TIME  REQUIRED  YAW  ATTITUDE 

TO  OBTAIN  CHANGE  AFTER 

HtftHtM  YAW  HATE  MAXIMUM  HATE  FIRST  SECOND 

~  OEG/SEC-  —  SECONDS  —  -DEGREES- 


FIGURE  NO.  207 
DIRECTIONAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/N  63-8684 


CALIBRATED 

GROSS 

CG 

DENSITY 

ROTOR 

AIRSPEED 

WEIGHT 

STATION 

ALTITUDE 

SPEED 

SYM 

i^NOTS 
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FIGURE  NO.  209 
DIRECTIONAL  CONTROL  RESPONSE 
HOVER 

UH-1B/540  USA  S/N  63-8684 
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FIGURE  NO.  210 
DIRECTIONAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/N  63-8684  . 
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FIGURE  NO.  211 
DIRECTIONAL  CONTROL  RESPONSE 
HOVER 

UH-1B/540  USA  S/N  63-8684 
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DIRECTIONAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/540  USA  S/N  63-8684 
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FIGURE  NO.  213 

DIRECTIONAL  CONTROL  RESPONSE 
LEVEL  FLIGHT 

UH-1B/S40  USA  S/N  63-8684 
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FIGURE  NO.  214 
DIRECTIONAL  CONTROL  RESPONSE 
'  LEVEL  FLIGHT 
UHrlB/540  USA  S/N  63-8684 
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FIGURE  NO.  217 
DIRECTIONAL  CONTROL  RESPONSE 
MAXIMUM  POWER  CLIMB 
UH-m/540  USA  S/N  65-8684 
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FIGURE  NO.  219 
DIRECTIONAL  CONTROL  RESPONSE 
MAXIMUM  POWER  CLIMB 
UH-1B/540  USA  S/N  63*8684 
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FIGURE  NO,  22 1 
UIRBCTIONAL  CONTROL  RESPONSE 
AUTOROTATION 

UH-1B/540  USA  S/N  63-8684 
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FIGURE  NO.  223 
ENGINE  INLET  CHARACTERISTICS 
UH- IB/ 540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


NOTES • 

1.  SHAFT  HORSEPOWER  AVAILABLE  AND  SUMMARY  PERFORMANCE 
CALCULATIONS  BASED  ON  SOLID  CURVES  BELOW. 

2.  SOLID  CURVES  OBTAINED  FROM  REFERENCE  NO.  J,  APPENDIX  VI. 

3.  DASHED  CURVE  REPRESENTS  ENGINE  INLET  PRESSURE  RATIO 
MEASURED  DURING  STABILIZED  LEVEL  FLIGHT  AND  HOVER. 
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FIGURE  NO.  224 

NORMAL  RATED  SHAFT  HORSEPOWER  AVAILABLE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542 


NOTES: 

1.  SHAFT  HORSEPOWER  AVAILABLE  BASED  ON 
LYCOMING  T53-L-11  ENGINE  MODEL  SPECIFICATION 

2.  COMPRESSOR  INLET  TEMPERATURE  RISE  =  ♦2°C 

Pl2 

3.  COMPRESSO  INLET  PRESSURE  RATIO  (*-~)  ■  1.00 

*A 

4.  GENERATOR  ELECTRICAL  LOAD  <=  '  ’.-.Cl: 

W 

5.  PERCENT  AIR  BLEED  (-jHl)  =  0,5% 

A 

b.  ROTOR  PEED  *=  324  RPM 
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FIGURE  NO.  225 

TAKEOFF  LIMIT  SHAFT  HORSEPOWER  AVAILABLE 
UH-1B/540  USA  S/N  63-8684 
T53-L-11  S/N  LEO  9542  ■ 


NO'.ES  i 

1.  SHAFT  HORSEPOWER  AVAILABLE  BASED  ON 
LYCOMING  TS3-L-11  ENGINE  MODEL  SPECIFICATION 

2,  COMPRESSOR  INLET  TEMPERATURE  RISE  »  +2 °C 

PT 

i.  COMPRESSOR  INLBT  PRESSURE  RATIO  (*-£)  «  1.00 

A 

4  GENERATOR  ELECTRICAL  LOAD  «=  ZERO' 

W. 

5.  PERCENT  AIR  BLBED  Ctt™-)  p  O.S% 

A 

6.  ROTOR  SPEED  »  324  RPM 
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FIGURE  NO.  226 

TAKEOFF  LIMIT  SHAFT  HORSEPOWER  AVAILABLE 
UH-1B/540  USA  S/N  63-8684 
T53-L- 11  S/N  LEO  9542 


NOTES: 

1.  SHAFT  HORSEPOWER  AVAILABLE  BASED  OH 
LYCOMING  T53-L- 1 1  ENGINE  MODEL  SPECIFICATION 

2.  COMPRESSOR  INLET  TEMPERATURE  RISE  »  +10°C 


3,  COMPRESSOR  INLET  PRESSURE  RATIO  (^)  <=1.00 
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CALIBRATED  AIRSPEED  -  KNOTS 


FIGURE  NO.  230 
AIRSPEED  CALIBRATION 
UH-1B/S40  USA  S/N  63-8684 

STANDARD  (SHIP'S)  AIRSPEED  SYSTEM 
IN  CLIMB  AND  AUTOROT ATI ON 


NOTES: 

1.  OPEN  SYMBOLS  DENOTE  CLIMB. 

2.  SHADED  SYMBOLS  DENOTE  AUTOROTATION. 

3.  OUT  OF  GROUND  EFFECT. 

4.  GROSS  WEIGHT  =  6960  LBS 

5.  CENTER  OF  GRAVITY  »  130.8  (MID) 

6.  ROTOR  SPEED  -  324  RPM 


calibrated  MRSfBfii  -  KNorrs  COflKEH^  T0 

BE  ADDED 
-KNOTS- 


FIGURE  NO.  231 
AIRSPEED  CALIBRATION 
UH-1B/540  USA  S/N  63-8684 

TEST  (BOOM)  AIRSPEED  SYSTEM 
NOTES: 

1.  OUT  OF  GROUND  EFFECT 

2.  GROSS  WEIGHT  =  6960  LBS 

3.  CENTER  OF  GRAVITY  =  130.8 

4.  ROTOR  SPEED  =  324  RPM 
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SYMBOLS  and  ABBREVIATIONS 


1.0  Listed  and  defined  in  the  following  table  are  the  symbols  and 
abbreviations  used  in  this  report. 

Symbols  and 


Abbrevi at i ons 
A 

C.G. 

Cp 

CT 

DEG 

dHp/dt 

DWN 

FIG 

FPM 

FT 

FWD 

G 

GW 

HD 

HP 

IGE 

in 

Kp 

% 


Definition 
Rotor  Disc  Area 
Center  of  Gravity 
Power  Coefficient 
Thrust  Coefficient 
Degrees 

Slope  of  Pressure  Altitude  versus 
Time  Plot 

Down 

Figure 

Feet  per  minute 
Feet 
Forward 
Acceleration 
Gross  Weight 
Density  Altitude 
Pressure  Altitude 
In  Ground  Effect 
Inches 

Climb  Correction  Power  Constant 


Units 

ft2 

in 


deg 

fpm 


fpm 

ft 


unit  gravity 

lb 

ft 

ft 

in 

ft 


Climb  Correction  Gross  Weight  Constant 


lb  min 


Symbols  and 
Abbreviations 

KCAS 

KIAS 

KTAS 

KTS 

LB 

LT 

MAX 

Min 

Min 

N 

NAMPP 

NAMT 

OGE 

P 

per  rev 
R 

R/C 

R/D 

REF 

RPM 

RT 

Sec 


Definition 

Knots  Calibrated  Airspeed 

Knots  Indicated  Airspeed 

Knots  True  Airspeed 

knots 

Pounds 

Left 

Maximum 

Minimum 

Minutes 

Angular  Velocity 

Nautical  Air  Miles  Per  Pound  of  Fuel 
Nautical  Air  Miles  Traveled 
Out  of  Ground  Effect 
Pressure 

Per  Main  Rotor  Revolution 

Rotor  Radius 

Rate  of  Climb 

Rate  of  Descent 

Reference 

Revolutions  Per  Minute 

Right 

Seconds 


Units 

kts 

kts 

kts 

kts 

lbs 


min 

rpm 


ft 

fpm 

fpm 

rpm 
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Symbols  and 
Abbreviations 

Definition 

Units 

SUP 

Shaft  Horsepower 

-- 

SL 

Sea  Level 

-- 

S/N 

Serial  Number 

-- 

STD 

Standard 

-- 

T 

Temperature 

-- 

t 

Time 

-- 

T/C 

Time  to  Climb 

min 

^cal 

Calibrated  Airspeed 

kts 

^ne 

Never  Exceed  Airspeed 

kts 

Vj 

True  Airspeed 

kts 

WA 

Engine  Air  Flow 

lb/hour 

"lb 

Engine  Bleed  Air  Flow 

lb/hour 

Wf 

Fuel  Flow 

lb/hour 

A 

Difference 

-- 

6 

Pressure  Ratio 

-- 

°C 

Degrees  Centigrade 

deg 

^lat  cyclic 

Lateral  Cyclic  Stick  Displacement 

in 

^pedal 

Directional  Control  Pedal  Displacement 

in 

dt 

Time  Increment 

min 

Sideslip  Angle  Increment 

deg 

de 

Roll  Angle  Increment 

deg 

= 

is  equal  to 

-- 

< 

is  less  than 

_  _ 
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Symbols  and 
Abbreviations 


Dif inition 


Units 


<  is  less  than  or  equal  to 

51  Main  Rotor  Angular  Velocity 

%  Percent 

p  Air  Mass  Density 

0  Temperature  Ratio 

2.0  Listed  below  are  the  subscripts  used  in  this  report: 
A  Ambient 

std  Standard 

T  Total 

t  Test 

w  Referring  to  Gross  Weight 

1,2,3 —  Referring  to  Engine  Station  Number 
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radians/sec 


Slugs 

wy- 


TEST  METHODS  and  DATA  REDUCTION  PROCEDURES 


Appendix  S i E 

1.0  INTRODUCTION 

1.1  NON-DIMENSIONAL  METHOD 

In  hover,  takeoff„and  level  flight  helicopter  performance 
analysis,  the  results  of  performance  tests  may  be  generalized  to 
extended  usefulness  through  non-dimensional  analysis.  Test  re¬ 
sults  obtained  at  specific  test  conditions  may  be  used  to  define 
accurately  performance  at  conditions  not  specifically  tested.  The 
following  non-dimensional  coefficients  were  used  to  generalize  the 
hover,  takeoff,  and  level  flight  performance  test  results  obtained 
during  this  flight  test  program. 

500  (S1IP) 

Power  Coefficient  =  Cp  =  pA  (DR) 3 

Gross  Weight 

Thrust  Coefficient  =  Cj  =  pA  (DR)^ 

(1.688)  (VT) 

Tip  Speed  Ratio  =  u  =  DR 

1.2  INSTRUMENTATION 

All  quantitative  data  obtained  during  this  flight  test  pro¬ 
gram  were  derived  from  special  sensitive  instrumentation  installed 
and  maintained  by  the  USAAVNTA.  Data  were  obtained  from  three 
sources : 

a.  Oscillograph 

b.  Photo  recorder 

c.  Sensitive  instrumentation  in  standard  instrument 
panel  (hand-recorded) 

All  instrumentation  was  calibrated  to  define  instrument 
error.  A  detailed  tabulation  of  the  instrumentation  used  is  given 
in  appendix  VI. 

1.5  WEIGHT  AND  BALANCE 

A  high  degree  of  control  was  maintained  on  weight  and  bal¬ 
ance  of  the  test  helicopter.  Variations  of  empty  gross  weight 
and  C.G.  due  to  changes  in  instrumentation  or  helicopter  components 
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were  defined  by  periodically  weighing  the  helicopter.  Fuel  load 
was  defined  by  measuring  the  specific  weight  of  the  fuel  after 
each  refueling,  then  using  an  external  sight  gage  on  the  calibrated 
fuel  cell  to  determine  fuel  volume.  Fuel  used  in  flight  was  re¬ 
corded  by  a  calibrated  fuel-used  system  and  the  results  were  cross¬ 
checked  with  the  sight  gage  reading  following  each  flight.  Heli¬ 
copter  loading  and  C.G.  were  controlled  by  using  ballast. 


2.0  PERFORMANCE.  TliST  MF.T1I0DS  AND  DATA  RF.DUCTION  PROCEDURES 

2.1  HOVER 

2.1.1  To  define  hovering  performance,  both  the  free-f light  and 
tethered  hovering  techniques  were  used.  During  free-f light  hover¬ 
ing  tests,  the  helicopter  was  stabilized  at  the  desired  skid 
height.  When  the  helicopter  was  stable,  the  parameters  necessary 
to  define  gross  weight,  shaft  horsepower,  and  ambient  air  con¬ 
ditions  were  recorded.  Skid  height  was  stabilized  by  the  pilot 
through  radio  direction  from  a  ground  observer  watching  .  weight¬ 
ed,  measured  cord  suspended  from  the  helicopter.  During  tethered 
hovering,  the  helicopter  cargo  hook  was  attached  to  a  cable 
anchored  to  the  ground.  A  load  cell  was  installed  between  the  heli¬ 
copter  and  the  ground  to  measure  cable  tension.  Increasing  cable 
tension  had  the  same  effect  on  hovering  performance  as  increasing 
gross  weight.  When  power  required  and  cable  tension  were  stabilized, 
the  parameters  necessary  to  define  gross  weight,  cable  tension, 
shaft  horsepower,  and  ambient  air  conditions  were  recorded.  During 
all  hovering  performance  tests,  wind  was  less  than  3  knots. 

2.1.2  Hovering  data  collected  in  terms  of  gross  weight,  shaft 
horsepower  and  ambient  air  conditions  were  converted  to  define  the 
relationship  between  the  non-dimensional  thrust  coefficient  (^T) 
and  power  coefficient  (^P) .  This  relationship  was  unique  for  each 
skid  height.  Fairings  for  the  non-dimensional  hovering  performance 
curves  were  cross-plotted  to  define  the  variation  of  power  co¬ 
efficient  with  skid  height  at  a  constant  thrust  coefficient.  Sum¬ 
mary  hovering  performance  was  calculated  from  the  non-dimensional 
hovering  curves  by  dimensionalizing  the  curves  at  selected  ambient 
conditions  with  maximum  power  available  defined  by  the  standard 
power  charts. 

2.2  TAKEOFF 

2.2.1  Takeoff  performance  was  defined  by  measuring  the  horizontal 
distance  that  the  helicopter  required  to  take  off  and  clear  an 
obstacle  50  feet  high.  This  distance  was  primarily  a  function  of 
airspeed  and  the  amount  of  power  available  above  that  required  to 
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hover  at  a  reference  skid  height  of  2  feet.  Expressed  in  non- 
dimensional  terms: 


ACp  =  ( Cp j  available  at  -  (Cp)  required  to  hover  at 
test  conditions  2-foot  skid  height 

2.2.2  A  series  of  maximum  performance  takeoffs  was  conducted  at 
a  single  ACp  through  a  range  of  airspeed.  This  series  defined 
the  variation  of  takeoff  distance  with  airspeed  for  a  single  ACp. 
Day-to-day  temperature  variation  permitted  testing  through  a 
range  of  ACp  by  changing  only  helicopter  gross  weight.  Curves  of 
distance  required  versus  airspeed  at  various  values  of  ACp  were 
carpet-plotted.  This  carpet  plot  defined  takeoff  performance 
throughout  a  wide  range  of  gross  weights,  pressure  altitudes, 
ambient  temperatures,  and  airspeeds.  All  tests  were  conducted 
with  winds  less  than  4  knots.  A  Fairchild  Flight  Analyzer  was 
used  to  determine  horizontal  and  vertical  distances  and  true  air¬ 
speeds  . 

2.3  CLIMB 


2.3.1  Continuous  climb  performance  tests  were  conducted  by  estab¬ 
lishing  takeoff-rated  power  and  airspeed  for  maximum  rate  of  climb 
at  near  sea-level  density  altitude  and  continuing  the  climb  to 
service  ceiling.  Climbs  were  conducted  at  four  gross  weights.  To 
insure  the  validity  of  the  test  results,  two  climbs  were  done  at 
each  gross  weight.  Airspeed  for  maximum  rate  of  climb  for  each 
gross  weight  was  determined,  from  analysis  of  level  flight  per¬ 
formance  data,  as  the  airspeed  for  minimum  power  required.  This 
value  was  confirmed  by  flying  sawtooth  climbs  through  a  range  of 
airspeeds.  Sawtooth  climbs  were  also  conducted  at  a  constant  air¬ 
speed  with  a  range  of  power  settings  to  define  the  power  correction 
factor,  Kp. 

2.3.2  Climb  tests  were  conducted  on  nonstandard  days;  therefore, 
several  corrections  were  necessary  to  define  standard-day  climb 
performance.  The  observed  rate  of  change  of  pressure  altitude 
was  converted  to  tapeline  rate  of  climb  by  the  expression: 

R/Ct  =  dhp/dt  (Tt/Tstd) 

At  the  test  density  altitude , the  variation  of  rate  of  climb  for 
nonstandard  power  available  was  calculated  by  the  expression: 


AWC>  power 


(SIlPstd-SllPt)  (33,000) 
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Sawtooth  climbs  showed: 


kp  =  0.8S 

The  variation  of  rate  of  climb  for  nonstandard  gross  weight  was 
calculated  by  the  expression: 


A(R/C)weight  =  KW  (GWt  -  ™std) 

Climbs  at  various  gross  weights  showed  that  varied  as  shown  in 
figure  III-A. 


FIGURE  IA 

Climb  Correction  Factor  for  Gross  Weight 


The  standard-day  rate  of  climb  was  then  calculated: 

(R/C)std  =  (R/C)t  +  A(R/C)  p0wer  +  A(R/C.)  Weight 
2.4  LEVEL  FLIGHT 

2.4.1  Level  flight  performance  was  defined  by  measuring  the  shaft 
horsepower  required  to  maintain  level  flight  throughout  the  air¬ 
speed  range  of  the  helicopter.  A  constant  thrust  coefficient  (Op) 
was  maintained  by  increasing  altitude  as  fuel  was  consumed.  A 
broad  range  of  Op's  was  flown.  The  results  of  the  level  flight  tests 
were  converted  to  non-dimensional  form  and  carpet-plotted  as  power 
coefficient  (Cp)  versus  Cq-  with  lines  of  constant  tip-speed  ratio. 
This  carpet  plot  defined  level  flight  performance  for  all  gross 
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weights,  density  altitudes,  and  airspeeds  throughout  the  range  of 
C-p's  tested. 

2.4.2  Specific  range  performance  was  calculated  from  the  relation¬ 
ship  of  the  true  airspeed  at  any  power  setting  to  the  engine  fuel 
flow  at  that  power  setting,  for  any  given  gross  weight  and  standard- 
day  ambient  conditions: 


true  airspeed 

Specific  range  =  fuel  flow  =  Nautical  Air  Miles  Per 

Pound  of  Fuel 

Fuel  flow  at  any  power  setting  and  standard-day  altitude  was  derived 
from  Fngine  Model  Specification  No.  104.28,  T53-L-11  Hngine  (reference 
1)  .  Specific  range  performance  was  summarized  in  terms  of  range  fac¬ 
tor  which  was  a  unique  function  of  thrust  coefficient. 


Range  factor  =  gross  weight  x  .99  maximum  specific  range 
2  .  S  AUTO ROTATION 

Autorotation  performance  data  were  acquired  during  both 
continuous  and  sawtooth  autorotations.  Continuous  autorotation 
data  were  obtained  following  other  tests  such  as  continuous  climbs 
whenever  a  significant  decrease  in  altitude  was  required.  Saw¬ 
tooth  authorotations  were  conducted  in  conjunction  with  sawtooth 
climbs .  Rate-of-descent  variation  with  airspeed  was  defined  by 
stabilizing  at  a  constant  airspeed  with  a  rotor  speed  of  324  rpm 
and  measuring  rate  of  descent.  To  determine  the  effect  of  rotor 
speed  upon  rate  of  descent,  airspeed  was  stabilized  and  rotor 
speed  was  varied.  The  observed  rate  of  descent  was  corrected  to 
tapeline  rate  of  descent  with  the  expression: 


R/Dtapeline  =  (dVdt)  (VTstd) 

3.0  STABILITY  AND  CONTROL 

3.1  STATIC  LONGITUDINAL  STABILITY 

Static  longitudinal  stability  was  defined  in  terms  of  both 
cyclic  control  positions  in  stabilized,  coordinated  flight  (trim 
curves)  and  collective-fixed  static  longitudinal  stability.  Trim 
curves  were  obtained  by  stabilizing  airspeed  in  zero-sideslip 
climb,  level  flight,  and  autorotation.  Control  positions  required 
were  recorded  on  an  oscillograph.  Collective-fixed  static  longi¬ 
tudinal  stability  was  defined  by  stabilizing  at  a  trim  airspeed  in 
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coordinated  flight  and  recording  the  control  requirements  to  in¬ 
crease  and  decrease  airspeed  about  the  trim  point.  Results  of  the 
static  longitudinal  stability  tests  were  summarized  in  terms  of 
longitudinal  cyclic  stick  gradients  as  a  function  of  airspeed 
(inches/knot) . 

5.2  STATIC  LATERAL-DIRECTIONAL  STABILITY 

Static  lateral-directional  stability  was  defined  by  stabil¬ 
izing  at  a  trim  airspeed  in  coordinated,  zero-sideslip  flight,  then 
changing  sideslip  angle.  Collective  pitch  and  airspeed  were  main¬ 
tained  constant  and  a  straight  flight  path  over  the  ground  was 
maintained.  Control  positions,  helicopter  attitudes,  and  side¬ 
slip  angles  were  recorded  on  an  oscillograph.  Results  of  the  static 
lateral-directional  stability  tests  were  summarized  in  terms  of  con¬ 
trol  position  gradients  and  helicopter  attitude  gradients  with  side¬ 
slip  angle. 

3.3  SIDEWARD  AND  REARWARD  FLIGHT 

Sideward  and  rearward  flight  tests  were  conducted  by 
stabilizing  the  helicopter  in  sideward  or  rearward  flight  and 
recording  the  required  control  positions.  A  truck  with  a  cal¬ 
ibrated  speedometer  was  used  as  an  aid  in  stabilizing  the  heli¬ 
copter  and  as  an  airspeed  reference.  Tests  were  done  with  winds 
less  than  3  knots. 

3.4  DYNAMIC  LONGITUDINAL  STABILITY 

Dynamic  longitudinal  stability  was  defined  by  the  re¬ 
action  of  the  helicopter  following  a  longitudinal  disturbance. 

A  longitudinal  gust  disturbance  from  a  trim  condition  was  sim¬ 
ulated  by  inducting  a  1-inch  pulse  stick  input  for  1  second, 
then  returning  to  trim.  The  resulting  angular  accelerations, 
rates,  and  attitudes  as  a  function  of  elapsed  time  were  recorded 
on  an  oscillograph.  A  control  jig  was  used  to  insure  a  precise 
control  input  and  return  to  trim  stick  position. 

3.5  DYNAMIC  LATERAL-DIRECTIONAL  STABILITY 

Dynamic  lateral-directional  stability  was  defined  by  the 
reaction  of  the  helicopter  following  a  lateral  or  a  directional 
disturbance.  A  gust  disturbance  from  a  trim  condition  was  sim¬ 
ulated  by  inducing  a  1-inch  pulse  lateral  cyclic  or  pedal  input 
for  1  second.  The  resulting  angular  accelerations,  rates,  and 
attitudes  as  a  function  of  elapsed  time  were  recorded  on  an 
oscillograph.  A  control  jig  was  used  to  insure  a  precise  control 
input  and  return  to  trim  control  position. 
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3.6  THROTTLE  CHOP 

Throttle  chops  were  conducted  by  stabilizing  at  a  trim  con¬ 
dition,  then  simulating  an  engine-power  failure.  The  power  loss 
was  simulated  by  rapidly  rotating  the  twist  grip  to  flight-idle 
position.  The  trim  control  positions  were  maintained  until  re¬ 
covery  was  necessary.  Trim  collective  pitch  setting  was  held  for 
approximately  2  seconds  to  simulate  pilot  recognition  and  reaction 
time  following  an  unanticipated  power  failure.  The  reaction  of 
the  helicopter  following  the  throttle  chop  in  terms  of  angular 
accelerations,  rates,  and  attitudes  was  recorded  on  an  oscillo¬ 
graph. 

3.7  LONGITUDINAL  CONTROLLABILITY 

Longitudinal  controllability  was  defined  by  the  reaction  of 
the  helicopter  to  step  longitudinal  control  inputs.  At  a  stabilized 
trim  condition,  the  cyclic  stick  was  displaced  longitudinally  a 
measured  amount  and  held  until  recovery  was  necessary.  A  control 
jig  was  used  to  insure  precise  inputs.  At  the  same  trim  condition, 
progressively  larger  step  inputs  were  made  up  to  a  maximum  of 
approximately  1  inch.  Longitudinal  sensitivity  was  the  maximum 
pitch  acceleration  per  inch  of  stick  displacement.  Longitudinal 
response  was  the  maximum  pitch  rate  per  inch  of  stick  displacement. 
Longitudinal  control  power  was  the  pitch  attitude  change  1  second 
after  a  1-inch  stick  displacement. 

3.8  LATERAL  CONTROLLABILITY 

Lateral  controllability  was  defined  in  the  same  way  as 
longitudinal  controllability  except  that  reactions  were  about  the 
roll  axis  following  lateral  cyclic  inputs. 

3.9  DIRECTIONAL  CONTROLLABILITY 

Directional  controllability  was  defined  in  the  same  way  as 
longitudinal  controllability  except  that  reactions  were  about  the 
yaw  axis  following  pedal  inputs. 

4.0  MISCELLANEOUS 

4.1  STATIC  DROOP 

Static  droop  was  defined  at  both  a  hover  and  at  65  KCAS. 

The  static  droop  at  zero  airspeed  was  defined  by  stabilizing  at 
a  rotor  speed  of  324  rpm  while  hovering  out  of  ground  effect. 

Engine  power  was  then  changed  in  increments  and  stabilized  engine 
torque  and  rotor  speed  were  recorded  throughout  the  power  range 
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available.  The  power  turbine  speed  select  (beep)  switch  was  not 
actuated  throughout  the  test.  Following  the  zero  airspeed  tests 
the  helicopter  was  accelerated  to  65  KCAS.  At  65  KCAS,  power  was 
again  varied  throughout  the  complete  range  available  without  using 
the  beep  switch. 

4.2  AIRSPEED  CALIBRATION 

Both  the  standard  and  the  test  (boom)  airspeed  system  were 
calibrated  by  comparing  their  readings  to  a  true  source.  A  trail¬ 
ing  bomb,  calibrated  in  a  wind  tunnel,  was  suspended  from  the  heli¬ 
copter  with  a  50-foot  cable  to  avoid  proximity  effects.  The  heli¬ 
copter  was  then  stabilized  throughout  its  airspeed  range  in  level 
flight,  climb,  and  autorotation.  By  comparing  the  airspeed  corrected 
for  instrument  errors  of  the  standard  and  boom  systems  to  the  ref¬ 
erence  bomb,  the  system  position  errors  were  defined. 
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Appendix  IV  FINDINGS 


1.0  Listed  in  this  appendix  are  the  significant  findings  of 
this  flight  test.  These  findings  arc  listed  in  order  of  dis¬ 
cussion  in  section  2,  Details  of  Test. 

1.1  The  IGL  hovering  performance  of  the  UII-1B/540  was  sat¬ 
isfactory.  The  hover  ceiling  for  a  2-foot  skid  height  and  9500- 
pound  gross  weight  on  a  standard  day  was  4400  feet.  The  Uil- 
1B/S40  could  hover  IGIi  at  60  to  130  pounds  higher  gross  weight 
than  the  standard  U11-1B  at  gross  weights  below  8500  pounds. 

1.2  The  OGF  hover  performance  of  the  UII-1B/540  was  less  than 
that  of  the  standard  UI1-1B.  The  standard  U1I-1B  could  hover  at 
170  to  210  pounds  higher  gross  weight  than  the  IJII-1B/540,  when 
the  standard  UH-1B  was  not  limited  by  maximum  gross  weight. 

1.5  It  was  difficult  to  achieve  a  stabilized  hover  at  skid 
heights  between  10  and  25  feet  due  to  random  disturbances  about 
all  three  axes.  This  condition  was  not  hazardous,  but  the  pilot 
should  be  aware  of  it  before  conducting  operations  requiring 
maximum  hovering  performance  and  precision  at  these  skid  heights. 

1.4  Takeoff  performance  was  satisfactory.  There  were  no  heli¬ 
copter  flight  characteristics  detrimental  to  obtaining  maximum 
takeoff  performance.  Fngine  transient  torque  response  was  ex¬ 
cellent  with  uniform  torque  increase  easily  corrected  with  pedal. 

1.5  A  collective  pitch  position  indicator  was  very  helpful  in 
obtaining  maximum  takeoff  performance  and  in  establishing  stabilized 
rotor  speed  during  autorotation.  This  instrument  should  be  in¬ 
corporated  as  a  standard  cockpit  instrument. 

1.6  Climb  performance  was  satisfactory.  Both  the  sea-level  rate 
of  climb  and  the  service  ceiling  of  the  UH-1B/540  were  greater  than 
those  of  the  standard  UH-iB.  Standard-day  service  ceiling  was  in¬ 
creased  approximately  3500  feet.  Standard-day  sea-level  rate  of 
climb  was  increased  50  to  100  feet  per  minute. 

1.7  Level  flight  performance,  with  respect  to  maximum  airspeeds 
available  in  level  flight,  was  excellent.  Maximum  airspeed  was 
limited  by  takeoff-rated  shaft  horespower  available  for  nearly  all 
conditions  of  gross  weight  and  density  altitude.  Compared  with 
the  standard  U11-1B,  the  increases  in  standard-day  level  flight  air¬ 
speeds  were  approximately  15  to  35  KTAS  under  similar  conditions  at 
density  altitudes  below  5000  feet. 
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1.8  Specific  range  of  the  Ull - 1 B/ 54 0  at  optimum  cruise  speed 
between  sea  level  and  5000  feet  on  a  standard  day  was  approxi¬ 
mately  10  percent  lower  than  that  of  the  standard  Ull-IB. 

1.9  Hither  a  forward  or  an  aft  C.G.  location  was  detrimental 
to  the  level  flight  performance. 

1.10  At  gross  weights  less  than  approximately  6600  pounds,  air¬ 
speed  for  minimum  rate  of  descent  in  autorotation  was  approximately 
60  KTAS  at  density  altitudes  from  5000  to  10,000  feet.  At  gross 
weights  more  than  approximately  8200  pounds,  airspeed  for  minimum 
rate  of  descent  was  approximately  63  KTAS  at  density  altitudes  from 
5000  to  10,000  feet.  Minimum  rate  of  descent  was  between  approxi¬ 
mately  1800  and  2000  feet  per  minute. 

1.11  The  collective  pitch-rotor  speed  gradient  was  small.  A  large 
change  in  rotor  speed  resulted  from  a  small  change  in  collective 
pitch.  This  characteristic,  along  with  RPM  lag  and  overshoot  due 

to  high  rotor  inertia,  resulted  in  difficulty  in  maintaining  a  sel¬ 
ected  rotor  speed  during  autorotation. 

1.12  Static  longitudinal  stability  characteristics  in  level  flight 
and  autorotation  were  satisfactory.  In  coordinated  level  flight 
(trim  curves)  longitudinal  cyclic  stick  gradients  were  positive  for 
all  conditions  tested  except  for  the  normal  helicopter  stick  re¬ 
versal  below  40  KCAS.  Adequate  control  margins  were  present  at  all 
conditions  but,  near  the  aft  C.G.  limit  of  138  inches,  the  forward 
stick  position  near  power-limit  airspeed  was  uncomfortable  for  an 
average-size  pilot.  With  collective  fixed,  variation  of  airspeed 
about  a  129-KCAS  level  flight  trim  point  resulted  in  a  slightly 
negative  static  longitudinal  stick-position  gradient  at  an  aft  C.G. 
(137.6  inches) . 

1.13  In  a  takeoff-rated  power  climb  at  light  gross  weight  with  a 
forward  C.G.,  a  discontinuity  existed  in  the  longitudinal  cyclic 
stick  position  gradient.  A  change  in  airspeed  of  only  5  KCAS 
required  a  change  in  longitudinal  stick  position  of  1.3  inches,  re¬ 
sulting  in  an  apparent  instability.  It  was  very  difficult  to  stab¬ 
ilize  airspeed  at  light  gross  weight  near  the  airspeed  for  maximum 
rate  of  climb. 

1.14  Static  directional  stability  was  positive  at  all  conditions 
tested . 

1.15  effective  dihedral  varied  from  weakly  positive  to  negative. 
High  gross  weight  and  aft  C.G.  increased  the  effective  dihedral. 

The  pronounced  roll  angle  in  a  sideslip  at  high  airspeed  gave  the 
pilot  an  erroneous  impression  of  strong  positive  effective  dihedral . 
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1.16  Sideward  flight  was  possible  both  left  and  right  at  more 
than  35  KTAS. 

1.17  Rearward  flight  was  possible  in  smooth  air  at  speeds  up 

to  52  KTAS;  however,  only  approximately  4-nercent  aft  longitudinal 
cyclic  travel  remained  at  rearward  airspeeds  of  more  than  11  KTAS. 

1.18  Dynamic  longitudinal  stability  characteristics  were  excell¬ 
ent  at  all  conditions  tested. 

1.19  Dynamic  lateral -directional  stability  characteristics  were 
poor.  Following  a  lateral  or  a  directional  disturbance,  a  persis¬ 
tent  "dutch  roll"  oscillation  developed.  In  turbulence  this  char¬ 
acteristic  was  objectionable. 

1.20  The  reaction  of  the  helicopter  to  a  throttle  chop  at  speeds 
above  approximately  100  KCAS  was  objectionable.  Following  the 
throttle  chop  the  helicopter  would  pitch  down  and  roll  left  abruptly. 

1.21  Longitudinal,  lateral,  and  directional  controllability  char¬ 
acteristics  were  good  at  all  gross  weight  and  C.G.  configurations. 

1.22  Static  droop  characteristics  of  the  test  helicopter  were  un¬ 
satisfactory.  The  pilot  was  required  to  "beep"  excessively  to 
maintain  approximately  constant  rotor  speed  during  power  changes. 

1.23  A  condition  of  self-excited,  self-sustaining  pylon  motion 
was  exhibited  by  the  helicopter  in  powered  flight  in  calm  air. 

The  pylon  (main  transmission,  mast,  and  rotor)  oscillated  later¬ 
ally  with  a  b’gh  amplitude  at  a  frequency  of  2/3  cycle  per  main 
rotor  revolut.  m.  The  cause  of  this  condition  was  not  defined  and 
its  effect  upon  component  life  is  not  known. 
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DESCRIPTION  of  MATERIEL 


Appendix  V 


1.0  INTRODUCTION 

1.0.1  The  Ull- 13/540  rotor  helicopter  is  a  general  utility  heli¬ 
copter  suitable  for  a  variety  of  missions.  Typical  missions  are 
transportation  of  personnel  and  equipment,  medical  evacuation, 
and  use  as  a  weapons  platform.  A  variety  of  armament  kits  is 
available . 

1.0.2  The  test  helicopter,  USA  S/N  63-8684,  was  a  standard  UH-1B 
modified  by  incorporating  the  540  rotor  and  related  systems, 

1.1  MAIN  ROTOR  SYSTEM 

The  540  "Door  Hinge"  rotor  system  is  a  two-bladed,  semi¬ 
rigid  system  with  a  flex-beam  hub.  The  flex-beam  hub  is  a  broad, 
thin  steel  plate  by  which  the  rotor  system  is  given  high  in-plane 
stiffness  but  soft  flapping  restraint.  Because  of  the  high  in¬ 
plane  stiffness,  large  tip  weights  can  be  used  to  increase  rotor 
inertia  and  reduce  the  beam  oscillatory  load.  This  results  in  a 
dynamically  balanced  design  which  minimizes  oscillatory  stress  and 
rotor-induced  airframe  vibrations.  Rotor  centrifugal  loads  are 
transmitted  to  the  flex-beam  by  a  multi-wound  wire  torsion-tension 
strap.  Control  inputs  about  the  feathering  axis  are  imparted 
through  a  pitch  horn  located  at  the  hub  trailing  edge.  The  feather¬ 
ing  axis  bearing  resembles  a  door  hinge  in  concept.  A  conventional 
stabilizer  bar  is  used.  Torque  is  transmitted  to  the  rotor  through 
a  splined  trunnion  which  also  provides  the  teetering  movement.  Both 
the  trunnion  and  feathering  hinge  bearings  as  well  as  all  other  rotor 
head  bearings  are  teflon  and  require  no  lubrication.  No  collective 
counterweights  are  used. 

1.2  FLIGHT  CONTROLS 

1.2.1  The  primary  flight  controls  are  conventional  and  include  the 
cyclic  control  stick,  collective  control  stick,  and  directional 
control  pedals.  All  flight  controls  are  mechanical  and  are  hydrau¬ 
lically  boosted.  All  control  motions  are  transmitted  by  push-pull 
rods  and  associated  bell  cranks.  Force  trim  is  provided  for  the 
cyclic  stick  to  provide  force  gradients  in  the  boosted  system. 

1.2.2  The  elevator  is  an  inverted  airfoil  giving  a  nose-up  pitch¬ 
ing  moment  at  forward  speed.  The  angle  of  incidence  of  the  elevator 
is  variable  through  an  interconnection  to  longitudinal  cyclic  stick 
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position  in  order  to  increase  the  static  longitudinal  stability. 

The  vertical  fin  is  cambered  to  give  a  nose-left  yawing  moment  at 
forward  speed.  This  yawing  moment  reduces  the  amount  of  left  pedal 
required  to  balance  rotor  torque  at  high  speed. 


1.2.3  A  dual  boost  system  is  used  on  main  rotor  controls  with  sep¬ 
arate  pumps,  reservoirs,  filters,  switches,  valves,  pressure  indic¬ 
ators,  and  associated  lines.  A  tandem  hydraulic  servo-actuator  is 
used  on  main  rotor  controls  (two  pistons,  one  shaft  and  housing). 
System  1  operates  the  directional  control  pedal  boost  and  system  2 
has  provisions  for  accommodating  armament  systems  requiring  hydraulic 
power. 
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1.3 


POWER  PLANT 


The  power  plant  of  the  UH-1B/540  is  the  T53-L-11  turboshaft 
engine.  The  T53-L-11  engine  consists  primarily  of  an  air  inlet 
section,  axial-centrifugal  compressor,  diffuser,  combustion  chamber, 
gas-producer  turbine,  power  turbine,  reduction  gearbox  and  exhaust 
diffuser.  The  compressor  consists  of  five  axial  stages  and  one 
centrifugal  stage.  A  single-stage  axial-flow  turbine  powers  the 
compressor.  An  automatically  controlled  air  bleed  band  on  the  axial 
compressor  section  improves  engine  acceleration.  A  single-stage 
axial  power  turbine  supplies  useful  power  through  a  power  shaft, 
concentric  to  the  gas  producer  shaft,  to  the  reduction  gearbox.  In 
normal  operation,  engine  power  output  is  controlled  by  a  proportional 
hydromcchanica 1  fuel  control  system.  In  general,  the  fuel  control 
increases  or  decreases  fuel  flow  to  the  engine  in  order  to  maintain 
a  preselected  output  shaft  speed  regardless  of  engine  load  up  to 
maximum  capacity.  An  emergency  fuel  control  system  is  provided. 

This  system  provides  fuel  flow  to  the  engine  proportionally  to  cock¬ 
pit  twist-grip  rotation.  Table  I  shows  the  sea-level,  static, 
standard-day  performance  ratings: 

TABLE  I 

T53-L-11  ENGINE  PERFORMANCE  RATINGS 
SEA-LEVEL  STANDARD-DAY  STATIC 


Shaft 

Gas  Producer 

Output 

Specific 

Rating 

Horsepower 

Speed 

Shaft 

Fuel  Consumption 

rpm 

rpm 

lb/SHP/hr 

Takeoff 

(5-minute  limit) 

1100 

24,770 

6610 

0.682 

Military 

(30-minute  limit) 

1000 

24,220 

6610 

0.690 

Normal 

(Continuous) 

900 

23,670 

6610 

0.702 

1.4 

AIRCRAFT  DIMENSIONS  AND 

DESIGN 

INFORMATION 

a.  Overall  Dimensions 

(1)  Aircraft  length 

( rotor 

turning) 

52 

ft 

8.84  in 

(2)  Fuselage  length 

36 

ft 

6.35  in 
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9  ft  4.0 


j.  «v< 


(5)  Maximum  fuselage  width  (horizon¬ 
tal  stabilizer) 

(4)  Minimum  rotor  ground  clearance 

b .  Main  Rotor 

(1)  Rotor  diameter 

(2)  Chord 

(3)  Airfoil 

(4)  Twist 

(5)  Oise  area 

(6)  Blade  area 

(7)  Solidity  ratio 

(8)  Rotational  inertia 

(9)  Preconing  angle 

(10)  Collective  pitch  travel  (759u 

radius) 

(11)  Longitudinal  cyclic  travel  (hub 

yoke) 

(12)  Lateral  cyclic  travel  (hub  yoke) 

c .  Aircraft  Weights 

(1)  Detail  specification  empty  weight 

(FY  64) 

(2)  Design  gross  weight 

(3)  Maximum  overload  gross  weight 


in 

5  ft  10.5  in 

44  ft  0  in 
27  in 

Special  0009  1/3H> . 
Symmetrical 

-10  deg 

1520  ft2 

49.5  ft^  per  blade 

0.0651 

2800  sluRs 
ft2 

2.75  deg 

0  to  20  deg 

+_  14  deg 
+.  10  deg 

4842  lb 
6600  lb 
9500  lb 
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1.5 


FLIGHT  LIMITS 


a.  Center  of  Gravity 

(1)  Forward  C.G.  Station  12S  to  8150  lb. 

Varies  linearly  to  station 
126.7  at  95u0  lb. 

(2)  Aft  C.G.  Station  138  to  7000  lb. 

Varies  linearly  to  station 
132.0  at  9500  lb. 


b.  Airspeed 

(1)  At  gross  weights 
below  7500  lb 

(2)  At  a  gross  weight 
of  8500  lb 

(3)  At  a  gross  weight 
of  9500  lb 

c.  Rotor  Speed 

(1)  Power  on 

(2)  Power  off 


140  KCAS  from  sea  level 
to  3000  ft  density  altitude. 
Decrease  3  KCAS  per  1000  ft 
above  3000  ft  Hp. 

130  KCAS  from  sea  level  to 
3000  ft  density  altitude. 
Decrease  3  KCAS  per  1000  ft 
above  3000  ft  Up. 

125  KCAS  from  sea  level  to 
3000  ft  density  altitude. 
Decrease  3  KCAS  per  1000  ft 
above  3000  ft  lip. 


314  rpm  min 
324  rpm  max 
300  rpm  min 


339  rpm  max 

d .  Maneuvering  Flight  Load  Factors 

(1)  At  6600  lb  gross  weight  +3,  -0.5 

(2)  At  9500  lb  gross  weight  +2.08,  -0.35 

e.  Main  Transmission  Power  Limit 
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1100  shaft  horsepower  at  314  rpm 


i?  '  Wl ” T- ■  * ”  •m  y  > " ■/ s "!toww 


■^■PP®^-dlX  VI  TEST  INSTRUMENTATION 


Flight  test  instrumentation  was  installed  in  the  test 
helicopter  prior  to  the  start  of  this  evaluation.  s  instru¬ 
mentation  provided  data  from  four  sources:  pilot's  panel 
engineer's  panel,  photo  panel,  and  oscillograph.  All  instru¬ 
mentation  was  calibrated.  The  flight  test  instrumentation  was 
installed  and  maintained  by  the  Instrumentation  Branch,  Logistics 
Division,  USAAVNTA.  The  following  parameters  were  presented: 

a.  Pilot's  Panel 


(1)  Airspeed  (Boom  System) 

(2)  Rotor  Speed 

(3)  Angle  of  Sideslip 

(4)  Rate  of  Climb 

(5)  Time  of  Day 

(6)  Longitudinal  Cyclic  Stick  Position 

(7)  Lateral  Cyclic  Stick  Position 

(8)  Collective  Stick  Position 

(9)  Rudder  Pedal  Position 
(10)  Gas  Producer  Speed 


289 


Engineer's  Panel 

(1)  Compressor  Inlet  Total  Temperature 

(2)  Compressor  Inlet  Total  Pressure 

(3)  Torque  (High  and  Low) 

(4)  Altitude  (Boom  System) 

(5)  Airspeed  (Ship  System) 

(6)  Free  Air  Temperature 

(7)  Fuel  Flow  (Stepper  Motor  System) 

(8)  Total  Fuel  Used 

(9)  Time  of  Day 

(10)  Coordination  Counts  (Photo  Panel  and  Oscillograph) 

(11)  Gas  Producer  Speed 

Photo  Panel 

(1)  Compressor  Inlet  Total  Temperature 

(2)  Compressor  Inlet  Total  Pressure 

(3)  Torque  (High  and  Low) 

(4)  Altitude  (Boom  System) 

(5)  Airspeed  (Boom  System) 

(6)  Free  Air  Temperature 

(7)  Total  Fuel  Used 

(8)  Time  of  Day 

(9)  Coordination  Counts  (Photo  Panel  and  Oscillograph) 


Photo  8  -  Photo  Panel 


(1)  Longitudinal  Cyclic  Control  Position 


(2)  Lateral  Cyclic  Control  Position 


(3)  Directional  Control  Position 


e  Pitch  Control  Position 


(5)  Angular  Pitch  Acceleration 


(6)  Angular  Roll  Acceleration 


f 

&  fe 

M 

fc; 

(7)  Angular  Yaw  Acceleration 

(8)  Pitch  Rate 

(9)  Roll  Rate 

(10)  Yaw  Rate 

(11)  Pitch  Attitude 

(12)  Bank  Attitude 

(13)  Yaw  Attitude 

(14)  Angle  of  Attack 

(15)  Angle  of  Sideslip 

(16)  Center-of-Gravity  Normal  Acceleration 

(17)  Vertical  Vibration  at  Copilot's  Station 

(18)  Lateral  Vibration  at  Copilot's  Station 

(19)  Vertical  Vibration  at  Aft  Bulkhead 

(20)  Lateral  Vibration  at  Aft  Bulkhead 

(21)  Longitudinal  Cyclic  Control  Force 

(22)  Lateral  Cyclic  Control  Force 

(23)  Collective  Pitch  Control  Force 

(24)  Pedal  Force 

(25)  Rotor  RPM  (Linear) 

(26)  Throttle  Twist  Grip  Position 

(27)  Engineer's  Event 

(28)  Pilot's  Event 

(29)  Instrumentation  Voltage 

(30)  Photo  Panel  Frame  Count 
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Photo  9  -  Oscillograph  Installation 


- 


Photo  10 

Cockpit  Control  Console 


Photo  11 
Attitude  Gyro 
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